


UBKARY
UMVBRSJTY OF CALIFORNIA

DAVIS











THE RESOURCES AGENCY OF CALIFORNIA

partment of Wa tcr Resources

^W*'^-!-

BULLETIN No. 66-60

QUALITY OF GROUND WATERS
IN CALIFORNIA

1960

V^ PART I

NORTHERN AND CENTRAL CALIFORNIA

MARCH 1964

HUGO FISHER

Ac/m/n/rfrafor

The Resources Agency of California

EDMUND G. BROWN
Governor

State of California

LlBHAKx
ytkViiRMTY OF CALIFOUNU

WILLIAM E. WARNE
D/recfor

Department of Water Resources





state of California

THE RESOURCES AGENCY OF CALIFORNIA

Department of Water Resources

BULLETIN No. 66-60

QUALITY OF GROUND WATERS
IN CALIFORNIA

1960

PART I

NORTHERN AND CENTRAL CALIFORNIA

AAARCH 1964

HUGO FISHER

Adm'inisirafor

The Resources Agency of California

EDMUND G. BROWN
Governor

State of California

WILLIAM E. WARNE
Direcfor

Department of Water Resources





TABLE OF CONTENTS

Page

LSTTZR OF TRANSMITTAL ix

ORGANIZATION, STATE DEPARTI^IEKT OF WATEii RESOURCES X

ORGANIZATIOW, CALIFORNIA V;ATE1^ C0M-1I33I0K xL

ACiaOTLEDG-lEKTS xii

INTRODUCTION 1

Prior Reports 1

Authorization 2

Objectives 2

Scope of the Report 2

Location Designation k

Monitored Areas 5

NORTH COASTAL REGION (NO. l) 9

Smith River Plain (l-l) 11

Eutte Valley (1-3) ..... 15

Shasta Valley (l-h) I9

Scott River Valley (1-5) 23

Hayfork Valley (I-6) 25

Mad River Valley (1-8) 27

liurcka Plain (1-9) 29

Eel River Valley (l-lO) 31

Round Valley (l-ll) 35

Ukiah Valley (I-I5) 37

Sanel Valley (I-I6) hi

Alexander Valley (I-I7) 43

Santa Rosa Valley (I-I8) ^5

lii



TABLE OF CONTENTS (continued)

Page

lAHONTAN REGION (NO. 6) (continued)

Madeline Plains (6-2) 197

Honey Lake Valley (6-4) 199

Tahoe Valley (6-5) 201

Carson Valley (6-6) 203

Topaz Valley (6-7) 205

Bridgeport Valley (6-8) 207

PLATES
(Plates are bound at the end of report)

Plate No.

1 Monitored Areas, I96O

2 Hayfork Valley

3 Eel River Valley

k Round Valley

5 Petal\ana Valley

6 Napa-Sonoma Valley

7 Santa Clara Valley, East Bay Area

8 Livennore VaJ-ley

9 Pajaro Valley

10 Salinas Valley

11 Goose LaJce Valley

12 Alturas Basin

13 Big Valley

II+ Fall River Valley

15 Sierra Valley

vi



PLATES (continued)

16



I



E. WARNE
<Ior of
Resourcet

r GOLDBERG
>uty Dirttctor

D C. PRICE

rector Policy

GARDNER
I Director
lislrotion

R. GOIZE
Engineer

EDMUND G. BROWN
GOVERNOR OF
CALIFORNIA

HUGO FISHER

ADMINISTRATOR
RESOURCES AGENCY

ADDRESS REPLY TO
P. O. Box 388

Socramento 2, Calif.

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
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DECEIVER 3, 1963

Honorable Edmund G. Brown, Governor,
and Members of the Legislature of

the State of California

State Water Quality Control Board

Gentlemen:

I have the honor to transmit herewith Bulletin No. 66-60 entitled

"Qviality of Grovmd Waters in California, I96O, Part I, Northern and Central
California." The Southern California portion of this report will be published
at a later date as Part II. This report considers the period January through
December I96O.

This is the sixth in a continuing chronological series of reports on
the qixality of the State's gruund waters. As authorized by Section 229 oi' the

Water Code, the Department of Water Resources has conducted a ground water
qviality monitoring program since 1953* Under this program, water samples from

representative wells in ground water basins throughout the State are collected
and analyzed, and aji evaluation of ground water quality conditions is made.

In i960, mineral and radiological analyses were made of ground waters taken

from more than 1,200 wells in 57 monitored areas in Northern and Central

California.

In general, there were no significant ground water quality changes

in Northern and Central California during i960. Sea water, intruding inland

into various coastal ground water basins, remained the primary source of

degradation.

Sincerely yours,

^^ ^ /x/^xt/N-^

Director
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INTRODUCTION

GroiJnd water quality in Northern and Central California during I96O

remained essentially unchanged from that in 1959. The primary source of degrada-

tion continued to be sea-water intrusion into coastal aquifers as a consequence

of ground water basin overdrafts. Slight inland advances of sea water were evi-

denced in Eel River, Petaluma, Napa-Sonoma, Santa Clara, and Pajaro Valleys. In

the Central Valley, significant changes in specific mineral constituents occurred

only in a few individual wells or groups of wells in limited areas.

This btilletin is the sixth in a chronological series of reports on

ground -vra-ter quality conditions in California. Part I of this bulletin presents

water quality data and an evaluation of ground water quality conditions in North-

em and Central California. The area considered by Part I comprises v^ater Pollu-

tion Control Region 3 north of the San Antonio -Salinas River drainage boundary.

Region 6 north of the Mono Lake drainage boundary, and all of Regions 1, 2, and

5. Part II, to be published at a later date, will present data and an evaluation

of ground water quality conditions in Southern California. This area comprises

Water Pollution Control Region 3 south of the San Antonio-Salinas River drainage

bo\mdary. Region 6 south of the northern Mono Lake drainage boundary, and all of

Regions k, T, 8, and 9« The areas reported on in this volume are shown on

Plate 1, "Monitored Areas I96O."

Prior Reports

Data for previous periods are included in the following reports:

CaJ.ifoniia Department of Public Works, Division of Water Resources,
i^/ater Quality Investigations. "Groimd .Vater Quality Monitoring
Program in California, Progress Report 1953-1954." Report No. Ik.

California Department of Water Resources, Division of Resources
Planning. "Quality of Ground Waters in California, I955-I956."
Bulletin No. 66.



California Department of Water Resources, Division of Resources
Planning. "Quality of Ground Waters in California, 1957."
Bulletin No. 66.

. "Quality of Groirnd Waters in California, I958." Bulletin
No. 66-58.

"Quality of Ground Waters in California, 1959> Part I, Northern
and Central California." Bulletin No. 66-59.

. "Quality of Ground Waters in California, 1959, Part II,

Southern California." Bulletin No. 66-59.

Authorization

The ground water quality monitoring progra;n is authorized in Section 229

of the California Water Code, which directs that:

"The department . . . shall investigate conditions of the qxiality of
all waters within the State, including saline waters, coastal and inland,

as related to all sources of pollution of whatever nature ajid shall re-

port thereon to the Legislature ajid to the appropriate regional water
pollution control board ajinually, and nay recommend any steps which might
be teiken to improve or protect the quality of such waters."

Objectives

The objectives of the progrsun are:

(1) to secure continuous and reliable information on the quality of

groiind waters thro\Jghout the State.

(2) to provide information on the prevailing mineral quality of ground

waters in California.

(3) to detect significant cheinges and trends in the quality of ground

waters, to eva.l\iate the caxoses for these changes, and to identify

and delineate the areas affected by such changes.

Scope of the Report

During I960, the program in Northern emd Central California led to the

co3J.ection and analysis of samples taken from 1,2^+6 wells in 57 ground water

basins or portions of basins.

-2-



Discvission is presented in successive order by water pollution control

regions, the boundaries of which, in most cases, coincide with those of the r.iajor

drainage basins of the State. The information presented for each monitored area

includes a brief description of the area and the monitoring prograra, the occur-

rence and development of ground ^vater, a discussion of loajor waste discharges,

and aji evaluation of the qiiality of ground water and of significant changes in

gro'und water quality.

Tests made of ground vrater quality include mineral and radiological

determnations . The frequency of sampling, type of analysis, and density of the

sampling network for mineral tests depends largely on the conditions in the area

being monitored. In areas where -vrater quality problems are known to exist and

where extensive vise is made of ground water supplies, samples are taken one or

more times each year. In areas where limited use is made of grovind waters, sam-

ples are taken periodically until sufficient data are collected to determine the

water quality of the basin and thereafter as frequently as the land development

and ;ra.ter use warrants. Radioassays of well waters are made at three year inter-

vals; one-third of the monitoring network is tested each year. In general, only

the minimum number of wells necessary to show the areal extent of problems, if

any, or evaluate ground water conditions are included in the monitoring network.

The selection of individxxal wells is governed, to a large extent, by

the availability of well logs. Sufficient information is desirable for each well

such as depth, aqxoifers encountered, and depths of perforations to assure that

data obtained are useful. Wells are added to or deleted frc.-i the network accord-

ing to changing ground v/ater conditions in an area. For example, a well sho\d.ng

prominent effects of sea-water intrusion is generally removed from productive \ise

and, in many instances, sa.-apling becomes impracticable. Accordingly, another

well is substituted, if possible.
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Reference may be made to the appendixes for loore detailed information

thaji is given in the main text. Appendix A presents discussions of types of :ain-

eral analyses employed in the monitoidng program, of laboratory methods and prc-

cedvires used, and criteria used in evaluating the quality of water. Appendix B

contains tabulations of all "cheraical and radiological analyses of samples col-

lected in this prograia during I960.

Location Designation

The region and basin numbers in this report are based on a decimal

system in the fom 0-00.00. The number to the left of the dash refers to the

water pollution control region. To the right of the dash, the first digit or

digits refer to the basin, valley, or area. Digits to the right of the decir.ial,

if any, refer to the subbasin number as shovm below.

0-00.00
~C subbasin

basin, valley, or area
water pollution control region

These numbers are used to identify the raonitored areas in the text, in the data

tables, and on Plate I. A "monitored area" is defined as that portion of a

ground water basin vriaich lies generally within the limits of an established net-

work of monitored wells. It does not necessarily incliide the entire ground v/ater

basin.

Wells selected for inclusion in the ground water quality monitoring

network are assigned numbers by township, range, and section, based upon their

location. The numbering system is the sajne as that utilized by the United States

Geological Survey. Under this system each section is divided into 40-acre plots,

which are lettered as follows:
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MOMTORED AREA5

Page No

,

Alexander Valley '^-S

Alturas Basin 113

Eig Valley 115

Bridgeport Valley 207

Butte County (Sacramento Valley) 139

Butte Valley 15

Carmel Valley 105

Carson Valley 203

Clayton Valley 6?

Colusa Coimty (Sacramento Valley) 135

East Bay Area (Santa Clara Valley) 73

Eel River Valley 31

Eureka Plain 29

Fall River Valley 117

Fresno County (San Joaqiiin Valley) 175

Gilroy-Holllster Basin 97

Glenn County (Sacramento Valley) 133

Goose Lake Valley Ill

Hayfork Valley 25

Honey Lake Valley 199

Kelseyville Valley 127

Kem County (San Joaquin Valley) 1^7

Kings County (San Joaquin Valley) 1^3

Livennore Valley 85

ivlad River Valley 27
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Page No.

[adeline Plains I97

ladera County (San Joaqxiin Valley) I7I

[erced Co\mty (San Joaquin Valley) I67

fapa-Sonoma Valley 55

'ajaro Valley 93

'anoche Valley I9I

'etaluraa Valley 5I

Ittsburg Plain 63

lacer Coionty (Sacramento Valley) l49

edding Basin 119

ound Valley 35

acramento County (Sacramento Veilley) 155

acramento Valley 129

a3J.nas Valley 101

an Francisco Bay Region ^9

an Joaquin Coxmty (San Joaquin Valley) I61

an Joaquin Valley 159

anel Valley ^1

anta Clara Valley 73

anta Rosa Valley ^5

cott River Valley 23

hasta Valley 19

ierra Valley 121

mith Fliver Plain H
olano County (Sacramento Valley) 157

outh Bay Area (Santa Clara Valley) 79
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Page No,

Stanlslatis County (San Joaquin Valley) I63

Suisun-Fairfield Valley 59

Svirprise Valley 195

Sutter County (Sacramento Valley) 1^3

Tahoe Valley 201

Tehama County (Sacramento Valley) 131

Topaz Valley 205

Tulare County (San Joaquin Valley) 179

UMah Valley 37

Upper LaJce Valley 125

Ygnacio Valley 69

Yolo County (Sacramento Valley) 151

Yuba County (Sacramento Valley) 1^7
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NORTH COASTAL REGION (NO. l)

The North Coastal Region, shown on Plate 1, comprises all of the basins

draining into the Pacific Ocean from the California-Oregon state line to the

northern boundary of Lagunitas Creek drainage area in Marin County. It extends

approximately 270 miles from north to south, ranges in width from l80 miles at

the Oregon boundary to about 30 miles in the southern portion, ajid encompasses an

area of about 19,000 square miles.

The development and use of ground water in the North Coastal Region

varies considerably. Ground water development ranges from very slight in some

areas, primarily to supply domestic needs, to extensive in other areas where as

much as 90 percent of water requirements are met from ground water supplies.

Of the 19 grovind water basins which have been identified in the North

Coastal Region, I3 have thus far been included in the grotmd water quality moni-

toring program. These areas, as well as the nvimber of monitored wells in each

£uad the sampling times, are listed in the following tabulation.

Monitored Area



Monitored Area Nxjinbcr of Wells Sampled Sampling Time

Saxiel Valley (I-I6) 6 Atigxist-Septem'ber

Alexander Va] ley (I-I7) 3 September

Santa Rosa Valley (I-I8) 20 September

Although grovmd water quality in the North Coastal Region remained gen-

erally good to excellent during I960, significant changes were noted in individ-

ual wells in a few of the monitored areas.

A discussion of ground vra-ter quality conditions in each of the afore-

mentioned basins is included in the following paragraphs.
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SMITH RIVER PLAIN (l-l)

Smith River Plain is located adjacent to the Pacific Ocean in north-

western Del Norte County. The plain extends approxiinately l8 miles from north

to south, varies in vddth from about ^ to 7 miles, and encompasses about 70

square miles. It is the largest alluvial area in the county. Crescent City is

sitiiated on the Smith River Plain.

Monitoring Program

The monitoring progrsLia in Smith River Plain vra.s established in 1953 to

maintain surveillance on ground water quality and to detect degradation v;hich

might result from sea-vater intrusion or from local doi.iestic ira.ste discharges.

In i960, setaples were collected from ik wells in this area during the period of

September-November

.

Ground V/ater Occurrence

The principal source of grcimd water in the area is the marine terrace

deposits of the Battery formation. River terrace and flood plain deposits along

the Smith River are locally important ground water sources. Aquifers of the

area are believed to be interconnected and unconfined.

Ground Water Development

Ground water is moderately to extensively developed. It supplies ap-

proximately one-half of the water requirements in the area and is used fur irri-

gation, municipal, domestic, and stock watering purposes, .-.'ell yields range

from about 20 gallons per minute (gpm) in the marine formation to 3^40 gpm in the

stream channel and flood plain deposits

.
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Kiajor .-/aste Discharges

There are no major waste discharges in the area which threaten groiond

water mineral quality. Although Crescent City proper is sewered and treated

sewage from the city is discharged into the ocean, there is the possibility of

local contamination from individual septic tanks in the outlying unsewered areas

surrounding Crescent City.

Evaluation of Water Qijality

Groiind waters of Smith River Plain are predominaxitly magnesium bicar-

bonate in type and of excellent mineral quality. Although no serious problems

exist, high iron concentrations are foimd generally throughout the area. Total

iron concentrations exceeded 0.3 parts per million (ppm) in six of the wells

sampled in I96O. The highest concentration was 10 ppi.i in well 16n/1W-2Q1, lo-

cated approximately k miles northeast of Crescent City.

Significant .-/ater Quality Changes

Comparison of the 196O analyses with those of 1959 showed increases in

nitrate content in two domestic wells. Well 16n/1W-2QA2, located approximately

1 mile north of Crescent City, and well i6n/1v/-26d1, located approximately 2

miles east of Crescent City, showed increases in nitrate from 25 to k$ ppm and

from 3^ to U9 ppm, respectively. The cause of the increased nitrate concentra-

tion in these two wells between 1959 and I96O has not been ascertained. Water

from these two wells now have nitrate concentrations that exceed U. S. Public

Health Service recommended limits for domestic use.

Variations in the quality of waters in wells sampled in the Smith

River Plain area are shown graphically on the next page.
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BUTTE VALLEY (1-3)

Butte Valley lies in northeastern Siskiyou County about 30 miles south

)f the Oregon 'border and east of the Cascade Range. The valley floor is ain ir-

regularly shaped area comprising about I30 square miles.

lonitoring Program

A monitoring program was established in Butte Valley in 1957- Samples

rere collected from I3 veils during July and August I960.

rround '.7ater Occurrence

Ground water is contained in varioios lava flows and to a lesser extent

.n alluvial, fluvio-glacial, and lake deposits, ."/ith a few exceptions, aquifers

)f this area are considered to be interconnected and unconfined.

rround Water Development

Grovind water in Butte Valley is moderately to extensively developed

ind is used for irrigation, domestic, and stock watering purposes. Along the

;astem border of the valley, irrigation wells yield 9OO to 3^000 gpm. The

ligher yields are believed to come principally from the lava deposits.

lajor ./aste Discharges

There are no waste discharges in Butte Valley which affect ground water

quality.

l>yaluation of Water Quality

Ground waters of Butte Valley are generally bicarbonate in type -vath

Low tc moderate mineral concentrations. A few wells, however, produce highly

nineralized water, probably originating from buried lake deposits in the east

side of the valley. Past analyses of waters from well h'Jli/l\-I~23in., located

15-



approximately k miles south of Dorris, indicate that this well contains total

dissolved solid concentrations considerahly in excess of those measured in other

monitored v;ells in the area.

Significeint '/ater Quality Chsjiges

//ell U7N/1/;-23H1, mentioned in the foregoing paragraph, has shown a

progressive increase in mineral content since its inclvision in the monitoring

program in March 1957^ at which tine the total dissolved solids content was

1^550 ppra. This increased to 2,670 ppm in August 1957> "to 2,800 ppm in Jvily

1959^ then decreased to 2,730 ppm in I960. The cause of the fluctuating mineral

content of water from well kjli/lvl-Zydl is not known but may be due to casing

failure which could permit a greater portion of the water yield to come from the

buried lake deposits which contain highly mineralized water. Wells 46n/1E-15D1

and if7lVl'^~23Hl showed increases in boron concentration from O.l to 0.68 ppm and

from 1.1 to 1.9 ppm, respectively.

Variations in specific conductance of waters in wells in Butte VeLlley

is shown on the following graph.
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SHASTA VALLEY (l-U)

Shasta Valley lies in central Siskiyou Coimty between the Kleunath

Mountains on the west and the Cascade Range on the east. The valley is nearly

oval shaped, has a north-south length of about 30 rniles, a maximum width of

about 15 miles, aind encompasses an area of approximately 25O square miles.

Monitoring Program

The presence of highly mineralized ground waters, kno^m to occur in

certain geologic formations in the area, prompted the establishment of a monitor-

ing pixigrai in Shasta Valley in 1957- The monitoring program incliodes all but a

small area in the eastern portion of the valley. During July and A-ugust I96O,

samples were collected from eight wells in the valley.

Ground Water Occ\rrrence

The most prolific aqviifer in Shasta Valley is the Pluto's Cave basalt

which is a highly permeable, black lava flow. Lenses of gravel and sand in the

Recent alluvium aind lavas of the Western Cascade series are locally important

sources of ground water. In general, ground water is believed to be unconfined.

Ground Water Development

There is moderate to extensive development for domestic and stock

watering needs and limited development for irrigation and municipal uses. Well

yields range from 120 to ^,000 gpm and average about 1,300 gpm.

Major Waste Discharges

I

There are no large waste discharges in Shasta Valley. Mxmicipal sewage

originating from the commiinities of Yreka and Weed co\ild be a source of local

' water quality impairment.
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Evaluation of ./ater Qxiality

Chemical einalyses of ground water samples collected in I96O indicate

that they are generally moderate to very hard, magnesivm or calcivmi hicarbonate

type waters, and are of good quality suitable for most beneficial uses. l-Iineral

analyses of water from wells M4-N/W-6M1 and M4-N/5.V-32F1 show a boron concentra-

tion in excess of recommended limits for class 1 irrigation water. There are no

extensive ground water quality problems in the valley, however, a previous in-

vestigation conducted by the Department of .Vater Resoixrces sjid the United States

Geological Survey indicated that there are small areas in the northern and cen-

tral portion of Shasta Valley where wells yield water with high concentrations

of boron, chloride, sodium, and potassium.

Significant Water Qtiality Changes

Boron in well kkH/k.-l-Gl-U., located I.5 miles north of Big Springs, de-

creased from 1.2 ppm in 1959 to O.75 ppm in I96O.

Variations in specific conductance and boron concentrations in wells

in Shasta Valley are depicted graphically on the following page.
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SCOTT RIVER VALLEY (1-^)

Scott River Valley is located in western Siskiyou Coimty about 28

miles south of the California-Oregon bo\mdary. The monitored portion of the

valley has a north-south length of 22 miles, a maximum width of about 10 miles,

and comprises an area of approximately 80 sq-uare miles.

Monitoring Program

A monitoring program was established in Scott River Valley in 1957"

During July I96O, samples were collected from five wells.

Ground iJater Occ\irrence

The only water-bearing formation of importance is the younger alluvium

comprised of stream channel, flood plain, aind alluvial fan deposits. The most

permeable deposits are located between Fort Jones and Etna. Indications of

ground -v/ater confinement are found only in the west side alluvial fans.

Gro\ind tfater Development

Ground water comprises only a small portion of the total amoimt of

water used in Scott River Valley. There is moderate to extensive development

for domestic and livestock supplies auid limited development for irrigation.

Yields of irrigation wells located in the stream channel and flood plain deposits

range from 1,250 to 2,500 gpm.

Major Waste Discharges

There are no large waste discharges in Scott River Valley. Sewage

discharges from the towns of Etna, Fort Jones, and other communities are minor.

Evalxxation of ,/ater Quality

Ground waters of Scott River Valley are generally of excellent mineral

q^uality suid, although moderate to very hard, are suitable for most beneficial

uses

.
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Signlficajit .-/ater Quality Changes

None

.

-2k-



HAYTORIC VALLEY (1-6)

Hayfork Valley is located in central Trinity County. It is an irreg-

ilarly shaped intermountain valley in the western portion of the Klamath Range,

i'roin east to west, the valley measures approximately 6 lailes and has a north-

jouth >d.dth of about 3-5 nu-les. The monitored area extends eastward an addi-

tional 2.5 miles to include the narrow valley of Carr Creek.

lonitoring Program

A monitoring program was established in Hayfork Valley in 1959* Five

/ells were sampled in July and August I96O. The location of these wells are

iho'ii.'n on Plate 2.

Ground V/ater Occurrence

Ground water occurs principally in recent alluvial deposits and minor

mounts are fovmd in tertiary sedimentary rocks of the i-Zeaverville formation.

?he recent alluvium occurs in the central portion of the valley along the flood

plains of Hayfork Creek and its tributaries axid ranges in thickness up to about

55 feet. The Weaverville formation occurs in the remainder of the area and

mderlies the alluvial deposits. Ground water is recharged primarily by infil-

tration of rainfall on the valley floor and by influent seepage from streams.

xround vJater Development

Because of shallow depths and sraall pumping facilities, well yields in

the Hayfork Valley are small. It is doubtful that any large capacity wells can

De developed in this area because of the limited thickness of the alluvium and

the relative impermeability of the Weaverville formation. Until recently,

jround water furnished the only water source for the town of Hayfork. The town

low derives its municipal supply from a nearby surface water reservoir. Outlying

lomes, and some within the town, still utilize wells for their domestic supplies.
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Major .Vaste Discharges

At present, there are no major discharges in Hayfork Valley.

Evaluation of Water Quality

Ground waters of Hayfork Valley are generally of excellent mineral

quality suitable for most "beneficial \ises. They are slightly to moderately hard,

bicarbonate type waters with calcium or magnesium being the predominant cations.

Significant Jater Quality Changes

None

.
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MAD RIVER VALLEf (1-8)

Mad River Valley is located in the coastal portion of Humboldt County

immediately north of Humboldt Bay. It is bounded on the north and east by the

Coast Range. The monitored area is approximately rectangiilar in shape, is about

10 miles in length, north to south, and extends inland an average of about 3

.idles.

Monitoring Program

The monitoring prcgrara in Mad River Valley was established in 1957 to

detect sea-vater intrusion and to observe the general quality of ground -v/aters

in the basin. Seunples were collected froia 11 wells in this area during July and

A\igust i960.

Ground Jater Occurrence

Alluvium constitutes the <,iajor source of ground water and includes

streai'n terrace, flood plain, and estuarine deposits; other water-bearing forma-

tions include the semiconsolidated Hookton formation and dune sand. Confined

ground >ra.ter occurs in the Hookton formation which consists of continental and

marine deposits

.

Ground Water Development

Ground ^Tater is slightly to moderately developed, principally for do-

mestic and irrigation supplies. ,/ells yield up to 100 gpm.

Major Waste Discharges

2ffluent from the City of Areata sev/age treatment plant, which is dis-

charged into Humboldt Bay, is the only major -v/aste discharge in this basin.
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Evaluation of .Vater Quality

Ground waters in Mad River Valley are generally bicarbonate in type

with calcium or magnesium being the predoiainaint cation. They are moderate to

very hard but s\iitable for most beneficial uses. There is evidence of sea-water

intrusion in the coastal segment of the valley where a few wells are known to

yield waters excessively high in chlorides. iVaters high in total iron concen-

trations occur throughout the valley.

Significajit .Jater Quality Changes

Comparison of analyses of samples collected in I960 with those of pre-

vious years showed no basinwlde changes in ground water quality.
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EUREta PLAIN (1-9)

Eureka Plain is located in Itoiboldt County adjacent to Humboldt Bay.

It varies up to approximately 6 miles in vidth, is about 12 miles in length, and

includes an area of about 70 square miles. Slk River is the principal stream in

the basin.

Monitoring Program

The monitoring program in Eureka Plain was established in 1958 to de-

tect evidence of sea-water intrusion and to observe general ground water quality.

In Axigust and September I96O, seimples were collected from six wells.

Ground ./ater Occ^rrrence

The principal aqioifer is the Hookton formation, of continental and

marine origin, in which ground water is confined. Unconfined gro\ind water

occurs in alluvium and dune sand of limited area and thickness

.

Ground ./ater Development

Ground v/ater is slightly developed in this basin eind is used for do-

mestic, irrigation, and livestock watering purposes. ^Vells in the Hookton for-

mation yield from 10 to 30 gpm.

Major './aste Discharges

There are three major waste discharges in this area, all of which con-

sist of effluent from sevrage treatment plants serving the City of Eureka. Dis-

posal is directly into Hvimboldt Bay.

i:.'valuation of .later Quality

Jith the exception of i-zater from two v/ells which contain high concen-

trations of boron or iixin, the chemical quality of ground v/ater in Eureka Plain

is good, ,/aters from the alluvium are mostly calcium-magnesium bicarbonate in
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character and moderately hard, while waters from the dune sand near the bay are

sodium chloride in character.

Significant Water Quality Changes

In well 5K/lji;-l8Ql, boron and iron increased from 1.7 to 2.1 ppm and

O.k to 2.6 ppm, respectively, between September 1959 an<i August I96O. .7ell

3W/r.''-5J^l increased in iron from l.k to 2.7 ppm between September 1959 and

August i960. In well i4-N/l.'/-l6Hl, iron decreased from I.3 to 0.02 ppm between

September 1959 and August I96O. The cause of the aforementioned mineral fluc-

tuations have not been ascertained.
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ESL RIVER VALLEY (l-lO)

Eel River Valley is located in the west central portion of Humboldt

County. The monitored portion of the valley is about 8 miles wide at the coast,

extends inland about l8 miles, and contains about 75 square miles.

Monitoring Program

The possibility of sea-water intinsion prompted the establishment of

a monitoring program in the area in 1956. During I96O, samples were collected

from 13 wells during the period July to September. The locations of these wells

are shown on Plate 3«

Groixnd '.-fater Occurrence

The major sotirce of ground -v/ater is alluvium. Secondary sources in-

clude dune sand and older, seraiconsolidated sediments. Unconfined aquifers occur

in the alluvium, while ground vrater in the older sediments is confined.

Ground ./atar Development

Ground i^ra-ter is moderately to extensively developed for domestic and

irrigation uses. ,/ells in the alluvium yield more than 60O gpm, while those in

the older, semiconsolidated sediments have been Imown to yield as high as 1,200

gallons per minute.

Major .'/aste Discharges

ITiere are no major \ra.ste discharges in the area. Minor waste discharges

consist mainly of sewage effluent fro-n the various small towns in the area.

Septic tanks are employed by individual householders in the remaining communities.

Evalixation of .-later Quality

Ground waters of this area are generally a iTiagnesium-sodium bicarbonate

type v/ater of good mineral quality suitable fcr most uses, except near the estuary
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of the Eel River where sodivim chloride water occurs in six of the monitored

wells. The degraded water in these wells probably is due to the mixing of sa-

line waters from the Eel River estuary with adjacent groimd waters.

The i960 chemical emalyses indicate that iron in \indesirable concen-

trations occurs in 10 of the I3 monitored wells.

Significant Water Quality Chemges

Comparison of analyses of samples collected in I96O with those of pre-

vious years showed wide fluctviations in chloride concentrations in several, wells

located near the tidal portion of the Eel River. Since December 1956, chlorides

in wells 3K/2W-13J1 and 27G1 have varied from 53 to 1,502 ppm and from 3OO to

2,050 ppra, respectively. These wells are situated in an area of known sea-water

intrusion.

Variations in specific conductance in wells in the Eel River Valley

and in chloride concentration of wells 3^/2'.V-13Jl aj^ti 27G1 are depicted graph-

ically on the following pages.

The probable inland extent of sea-water intrusion in the area at the

time of sampling in I96O is shown on Plate 3-
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ROUND VALLEY (l-ll)

Roimd Valley is located in the northern portion of Mendocino County

approximately 30 miles north of I'/illets . The valley is an oval shaped basin ap-

proximately 6 miles long and k miles wide and contains sin area of about 23 square

miles. Elevation of the valley floor ranges from 1,300 feet at the south end to

1,^4-^ feet at the north end. The town of Covelo is located at about the center

of the valley.

Monitoring Pix?gram

In i960, a ground water monitoring program was established to provide

information on ground water quality. Samples were collected from ten wells

during August 1960. Location of these wells and of the monitored area are shown

on Plate h.

Ground Water Occurrence

Ground water occurs in alluvial fan, flood plain, and lake deposits.

These deposits are generally coarser and more permeable along the upper edge of

the valley ajid grade into finer and less pervious material in the central and

southern parts of the valley. Indications of both confined and unconfined

grotmd waters are found in the valley. Ground water is recharged in the alluvial

fan areas, primarily along the northern ajid western edges of the valley, and

moves dovmslope to the central and southern parts of the valley.

Ground ./ater Development

Ground water is the source of a large portion of the total amount of

v/ater used in Round Valley and supplies all the requirements for domestic use

and a major portion of the irrigation and industrial needs

.
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Major ./aste Discharges

There are no large -v/aste discharges in Round Valley. Only a minor

Bjnount of sewage is discharged from the toim of Covelo.

Evalviation of >-7ater Qviality

Groxind water throughout the valley is of excellent mineral quality for

irrigation purposes, but high iron concentrations, O.S^v tc 3.6 ppra, render the

water objectionable for domestic use -vathout treatment for removal of iron.

These waters are generally calcium or magnesium bicarbonate in character.
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UKIAH VALLEY (1-1$)

Ukiah Valley lies along the Russian River in southeastern Mendocino

County. It is approximately 22 ndles in length, has a rasiximura width of 5 miles,

and encompasses about 65 square miles.

Monitoring Program

A monitoring program was established in Ukiah Valley in 1953 to detect

q\aality changes that might resxolt from mineralized springs which exist along the

edges of the valley. Eleven wells were sampled in this area during August and

Septei.iber I960.

Ground .,'ater Occurrence

The major source of ground water is alluvium which is comprised of

flood plain, stream terrace, and chajinel deposits. Semiconsolidated older sedi-

Dients, exposed on the edges of the valley, constitute a secondary source.

!\.quifers in this area are lonconfined.

ground Vlater Development

There is slight to moderate ground -v/ater development. Principal uses

of gro\ind water are for domestic, industrial, and irrigation supplies. Wells in

the terrace deposits yield up to 15 gpm, and those in the alluviiim yield from 50

to 200 gpm.

fejor ",Vaste Discharges

Major waste discharges in this area are: (l) 1.2 million gallons per

iay (mgd) effluent from the City of Ukiah sewage treatment plant, (2) I.3 mgd

industrial waste from the Masonite Corporation in Ukiah, and (3) 0.6 mgd effluent

from the Mendocino State Hospital at TaImage. The latter waste is discharged,

after treatment, into percolation ponds; the others are discharged directly into

the Russian River.
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Evalixation of Water Quality

Ground waters in the central portion of Ukiaii Valley are generally bi-

carbonate in type and are of good to excellent mineral quality. Calcium or mag-

nesium are the predominajit cations. Highly mineral i zed grovmd vraters are found

along the edges of the valley, probably from deep-seated juvenile waters rising

along faults or flowing from the many springs in the area. Individual we3JLs

have produced waters with boron concentrations greater thaji 80 ppm, and chlorides

in excess of 525 ppm. fladiological assays made during I960 indicated that msLx-

imiun gross radioactivity was 8.1 raicromicrociiries per liter.

Significant ./ater Q^iality Changes

None.

Variations in specific conductance of water in wells in Ukiah Valley

are shovm graphically on the following page.
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SM'iEL VALLEY (I-I6)

Sanel Valley lies along the Russian River in southeastern Mendocino

County about 12 miles south of Ukiah. It is an irregularly shaped area of about

11.5 square miles.

Monitoring Program

A monitoring program was established in Sanel Valley in 195^ because

of the presence of ground waters containing excessive concentre.tions of boron.

Samples were collected from six wells during Aiogust ajid September I960.

Ground V/ater Occurrence

The principal aqviifer is unconsolidated alluvium deposited by the

Russian River. Groiand i/ater is generally unconfined -vath the exception of local

presstire effects.

Ground "Jater Development

Ground water is slightly to moderately developed. Most domestic smd

municipal requirements are supplied by ground water. Irrigation requirements

adjacent to the Russiaji River are met by direct diversion from the river. The

remainder of the irrigated areas are served almost exclusively by ground water.

'.Veils located in terrace deposits yield from 5 "to 50 gpm; those in coarse allu-

vium, from 750 to 1,250 gpm.

Major Waste Discharges

There are no large ^^ra.ste discharges in this area. Individ\ial seira-ge

disposal systems are commonly used for domestic wastes.

Evaluation of Water Quality

Groiind waters in Sanel Valley are generally magnesium-calci\am bicar-

bonate in type and, although moderately hard, are suitable for most beneficial
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uses. Groiind waters high in 'boron are known to occur in underlying geologic

formations. Radiological assays during I960 indicated that maximum gross radio-

activity was ^.k micromicrocuries per liter.

Significant ./ater Quality Changes

Comparison of I96O analyses i/ith those of 1959 shov; an increase in

boron concentration in '.ell 1jIJ/11.;-18E1, locatec. appro::imately I.5 miles north-

northeast of Hopland. Eoron in this \/ell decreased from 2.4 ppm in December

1956 to 0.8i<- ppm in September 1959 an<i increased to I.87 ppm by September I960.

Eoron in well 13I./11./-18D1, located approximately I.5 miles north of Hopland,

decreased from l.k ppm in September 1959 "to O.kk ppm by September I960.
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ALEXANDER VALLEY (l-l?)

Alexander Valley lies along the Russian River in northern Sonoma

County. The monitored portion is approximately Ik- miles long, about 1.5 miles

wide, and comprises an area of about 20 square miles.

Monitoring Program

To detect quality changes, a monitoring program was established in

Alexander Valley in 1957* Samples were collected from three wells in September

i960.

Ground i-Zater Occ\irrence

Principal aquifers are the younger alluvium amd the Glen Ellen forma-

tion. Older consolidated and volcanic rocks produce only meager yields.

Ground Jater Development

There is moderate development for domestic purposes but only limited

development for irrigation. The alluvium yields from 200 to 5OO gpm and the

Glen Ellen formation yields up to 400 gpm.

Major Waste Discharges

Disposal of winery wastes into unlined ponds is a potential source of

degradation of ground water in the northern portion of Alexander Valley. Domes-

tic sewage is generally disposed of by individiial septic tanks.

Evaluation of v/ater Quality

Ground waters in Alexander Valley are generally of lov;^ mineral content

and suitable for most beneficial uses; however, some of the ground \ira.ters are

moderate to very hard and boron concentrations in excess of O.5 ppm have been

recorded. It is believed that these boron waters come from connate or juvenile

waters rising along fault slip planes.
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Significant Jater Quality Changes

None

.

kk-



SANTA. ROSA VALLEY (I-I8)

Santa Rosa Valley lies in central Sonoma County. The monitored area

includes Santa Rosa Valley, a portion of the Russian River flood plain "bordering

the Santa Rosa Valley on the northwest, and Bennett, Rincon, and Kenwood Valleys

which lie to the east of Santa Rosa Valley. The area is about 25 miles long,

4 to 12 miles wide, and comprises approximately 15O square miles.

Monitoring Program

To maintain a record of existing ground water qixality conditions and

to detect changes in quality due to high concentrations of boron and sodium which

occixr locally, a monitoring program was established in Santa Rosa Valley in 195?.

Twenty wells were sampled during August and September I960.

Ground .Jater Occurrence

The principal aquifers are the Sonoma volcajiics, the Glenn Ellen for-

mation, and the Merced formation. Confinement occurs locally.

Ground 'iater Development

Groiond water is extensively developed for domestic, municipal, ind\is-

trial, irrigation, and stock watering purposes. Ground water constitutes about

90 percent of the ira.ter used in the valley, .-/ells in the area yield up to

1,500 gpm.

Major './aste Discharges

Principal vra.ste discharges in the area are effluent from sewage treat-

ment plants serving the Cities of Santa Rosa, Sebastopol, and Healdsburg. The

City of Santa Rosa is the largest discharger averaging 5*1 mgd. There are also

several industrial waste discharges in the vicinity of Santa Rosa. After treat-

ment, sewage and industrial wastes are discharged into Santa Rosa Creek or Mark

West Creek which drain into the Russian River.
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Evaluation of '.fater Quality

Ground waters in Santa Rosa Valley are generally bicarbonate in type

with sodium the predominant cation. The waters, althovigh moderately hard to

hard, are generally excellent in quality and s\utable for most beneficial uses.

However, high concentrations of boron occur locally, ajid sodium percentages in

certain wells are in excess of those recommended for class 2 (good to injurious)

irrigation water. Radiological assays during I960 indicated that maximum gross

radioactivity vra.s 6.8 micromicrocuries per liter.

Significant V/ater 'duality Changes

Analyses of saaples collected during I96O shoved significant chainges

in boron concentrations in three of the monitored wells. In well Gli/jk-i-YJiilf

located approximately 3 •niles northeast of Cotati, boron increased from 0.^+ to

1.63 ppm between September I959 and Aiogust 1960. ,/ater from well 7IV9.;-36m1,

located approximately O.5 mile northeast of Sebastopol, indicated an increase in

boron concentration from 0.0 to O.55 ppm between September 1959 and September

i960. A significant decrease in boron concentration, from k.O to 2.86 ppm, was

observed in well 8N/9W-36PI located approximately 1 ;iiile south of the Sonoma

County Airport. Chlorides in this well decreased from 110 to 82 ppm during the

same period. This well is 1,048 feet deep and may at times withdraw waters

which have intermingled vriLth connate waters which occur at greater depths.

Variations in the qiiality of gro\ind water in Santa Rosa Valley are

shown graphically on the follo-i/ing page.
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SAN FRAI\ICISCO MY REGION (NO. 2)

The San Francisco Bay Region inclMes all of the basins which drain

into San Francisco Bay, San Pablo Bay, emd that portion of Suis\in Bay below An-

tioch. It includes portions of Alameda, Contra Costa, Marin, Napa, Ssinta Clara,

Sem Mateo, Solano, and Sonoma Coimties, and all of San Francisco County. This

region extends about 125 miles from north to south, averages about ^5 miles in

an east-west direction, and comprises an area of about 4,400 square miles

(Plate 1).

Ground water development in the San Francisco Bay Region, while not as

extensive as that in other areas of the State, has been an important factor in

the economy of the area. In those portions of the region where surface supplies

were not readily available, early development was accomplished by resorting to

ground water pvmiping. As development of the region continued axid demands for

water exceeded the available supply, the major metropolitan areas undertook vast

projects to import water supplies from great distances. However, a substantial

portion of the agricultural, industrial, and domestic rec[\airements in outlying

areas are still met by groimd water pimping.

Within the boundaries of this region, 11 major ground water basins

have been identified. As of I960, eight of these basins were included in the

monitoring program. These areas, the nimber of wells in each, and the sampling

times are listed in the following tabulation.

Monitored Area

Petaluma Valley (2-1)

Napa-Sonoma Valley (2-2)

Suisun-Fairfield Valley (2-3)

Pittsburg Plain {2-k)

Ntmiber of Wells



Monitored Area Nunber of ./ells Sampled Sampling liae

Clayton Valley (2-5) 8 July-September

Ygnacio Valley (2-6) 8 JvOy-September

Santa Clara Valley (2-9)

IDast Bay Area 67 May-September

South Bay Area ?.k August-September

Livemore Valley (2-10) 20 June

There v/ere no general changes observed in ground v;ater qviality in the

Saji Francisco Bay Region during I960. Chloride concentrations increased at in-

dividual wells in the East Bay area of Santa Clara Valley (2-9.01), especially

in veils pumping from the upper aquifer. These increases are attributed to

continued intrusion of sea water into the area.
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PETi\LUMA VALLEY (2-1)

Petaluma Valley is located at the north end of San Pablo Bay in oonoma

and Warin Counties . The valley extends northwestward from the bay for about l6

miles, and occupies an area of appioximately i+5 square miles. The segment

fronting the bay is reclaimed tidal marshlands.

Monitoring Program

The monitoring program in Petaluma Valley was established in 195^ "to

maintain a record of sea-water intrusion. The monitoring program for I960 in-

cliided sampling of 26 wells, the locations of which are sho'vm on Plate 5-

Eighteen of the wells in the area affected by sea-water intrusion were sampled

in both the spring and fall of I960. Of the remaining eight wells, six \jere

sampled during the spring and two during the fall.

GroTJind ./ater Occurrence

Petaluma Valley is a structural depression underlain with a thick

series of water-bearing materials. Ground water occurs principally in younger

alluvlvaii, older alluvium, and the Merced formation. Meager to moderate yields

are also obtained from the Sonoma volcanics and the Petaluma formation.

Ground V/ater Development

Most of the ground water development in Petal'uma Valley is in the

northern or upper portion where wells generally yield from I50 to 3OO gpm. One

well, however, has a reported yield of about 65O gpm. Ground water in this por-

tion supplies agricultural and municipal needs for \/ater.

The greater part of southern Petaluma and Novato Valleys is at or

below sea level with much of the land reclaimed. Yields from wells in this por-

tion of the valley are generally less than 30 gpm-

-51-



Major ./aste Discharges

The major waste discharge in the vulley consists of domestic and in-

diistrial wastes from the City of Petaluma vhich are discharged to Petalvnna Creek

after secondary treatment. Domestic vreistes from Hamilton Air Force Base are

discharged directly to San Pahlo Bay sifter primary treatment.

Evalixation of .-/ater Quality

.•/ater from the younger and the older alluviim and the Merced formation

is generally of good quality, i/ater from the shallower wells is a calciim "bi-

carbonate type with deeper wells producing sodium bicarbonate type water. Sad-t

water has intruded aqtiifers beneath the tidal marshlajids and produced a highly

mineralized sodium chloride type water. Some wells in the southern and central

portion of the area, adjacent to Petaluma Creek, produce water high in boron

which renders them vinsuitable for irrigation of some crops. A few wells in the

valley show iron concentrations in excess of those recommended for domestic use.

It appears that sea-water intrusion in Petaluma Valley is not occurring directly

from the bay by sxjbsurface inflow but through the downward and lateral movement

of surface and near-surface brackish and saline waters. Radiological assays in

i960 indicate that maximum gross radioactivity was 5-19 micromicrocuries per

liter.

Significeint ./ater ^flxality Changes

A comparison of ajialyses of I960 with those of 1959 showed only minor

changes in mineral concentrations. Generally, the seasonal fluctuations in wells

sampled in the spring and fall of I960 were not great. One well, 3N/6.-/-3CI, had

an increase in chloride concentration from 1,030 ppm in the spring of I96O to

1,3^2 ppm in the fall of I96O. However, chlorides decreased in well i*W/6.'/-7H2

from 1,180 to 1,026 ppm during the same period. These two wells are located
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about 5 iTiiles apart on the east side of Petaluma Creek. The area of degraded

ground water in the vicinity of Petaluma has apparently increased and has inoved

northwestward during the period 195^ to I96O as shovm by the 100 ppivi isochlors

on Plate 5»

Variations in specific conductance and in chloride concentrations in

water from wells in Petaluma Valley are shown graphically on the fcllovriLng page,
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NAPA-SOHOMA VALLEY (2-2)

Napa-Sonoma Valley is a north-northwest trending, bifurcated, allu-

viated valley located at the southern end of the northern Coast Range Mountains

in Napa and Sonoma Counties. It occupies structural depressions and drains

southerly into San Pablo Bay. The two arms of the valley merge about five miles

from the northern margin of San Pablo Bay and become marshland. The tidal

marshlands along San Pablo Bay are at or near sea level. Some of the land has

been reclaimed ajid is as much as five feet below sea level. The Napa arm of the

valley encompasses 85 sqioare miles while the Sonoma arm of the valley contains

about 35 square miles.

Monitoring Program

A ground water monitoring program was established in Napa-Sonoma Val-

ley in 1958 to detect any evidence of sea-water intrusion. During I960, 3^^- wells

were sampled in the spring and fall. Locations of these wells are shown on

Plate 6.

Ground .-/ater Occurrence

The principal body of ground water in Napa-Sonoma Valley occurs in the

younger and older alluvium. Appreciable q\;iantities are also pumped locally from

the Sonoma Volcanics . Ground -water, generally unconfined, moves from the margins

of the valley toward the center and then southward to the bay. Some confinement

is indicated by the presence of a few flowing artesian wells; the most produc-

tive of these is reported to flow about 97 gpm.

Ground .-Jater Development

Ground water in Napa-Sonoma Valley is moderately to extensively devel-

oped. The ground water supply is not abundant and, in some parts of the valley,

it is inadequate. Altho\;igh the ailluvium yields water freely to wells, large
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yields are imcommon because of limited thicknesses of the aquifers. The yields

are generally in the order of 20 to 50 gpm, although a few large irrigation

wells produce up to 400 gpm. Most of the water used in the two arms of the val-

ley is for domestic and irrigation requirements. Nonirrigated agriculture such

as dairy and stock watering requires smaller amounts. There are some industrial

uses in Napa Valley.

Ivlajor ,7aste Discharges

The major waste discharge in Napa Valley consists of effluent from

Napa County Sanitation District No. 1. The sewage and industrial wastes amount

to 3.2 mgd and are disposed of, after secondary treatment, into Napa River below

the City of Napa. Smaller discharges are made by Napa State Hospital, the Vet-

erans Home, and the conmiunities of Yountville, Oakville, Rutherford, St. Helena,

and Calistoga. In Sonoma Valley, Sonoma Valley Sanitary District discharges

1.5 mgd of domestic wastes after secondary treatment to Schell Slough which is

interconnected to San Pablo Bay by tidal waterways. Smaller discharges are made

by Sonoma State Home and several vrLneries.

Evaluation of .Vater Quality

Ground water in most of Napa-Sonoma Valley is satisfactory for most

uses. Soditan bicarbonate and sodivan chloride are the most frequently occurring

types of water in these basins. Better quality water is generally extracted from

the alluvium than from the older formations. Ground water from the Sonoma vol-

canics is generally not as desirable in qixality as that contained in the allu-

vium. Acid water, highly mineralized connate water, and water having undesirable

taste, odor, or excessive boron and iron concentrations are encountered in many

of the wells drilled into the Sonoma volcanics on the east side of Napa Valley.

A potential. Intrusion of brackish waters from San Pablo Bay exists in the lower
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nd of the valley at times of heavy ground water withdra•^^ra.ls . Radiological

ssays during I96O indicate that maximum gross radioactivity vra,s 7-^ micromicro-

uries per liter.

ignificant /.'ater Quality Changes

Analyses of samples collected in I960 compared with those of 1959

hovred no significant changes in concentration of mineral constituents. Areas

here chloride concentrations in Napa-Sonoma Valley exceeded 100 ppm during I960

,re shown on Plate 6.

Variations in specific conductance and horon concentration in wells in

apa-Sonoma Valley are shown graphically on the following page.
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SUISUN-FAIRFIELD VALLEY (2-3)

The monitored area is located in the southwestern portion of Solano

ovinty and includes Suisun Valley, Green Valley, and the Birds Landing-

ollinsville area. The small valleys widen and merge v/ith the tidal marshes

long 3uis\jn Bay. The monitored area is approximately l6 miles long, about 12

iles ^fide, and covers about 125 square miles.

onitoring Program

A network of Ik monitoring wells was established in Sviisun-Fairfield

alley in the fall of 1958 to observe sea-water intrusion and to detect signif-

cant changes in ground v;ater quality. During I960, -irater samples were collected

rom 13 of the Ik wells in the spring and again in the fall. The remaining well

as sampled during the spring only.

round w'ater Occurrence

The water-bearing formations comprise younger alluvivjm, older alluviim,

id Sonoma volcanics. Thickness of the younger alluvium averages about 20 feet

t the northern end of the valley and gradiially increases to more than 60 feet

t the southern end, the greatest thickness being along Suisun Creek. The val-

3y floor north and northeast of Fairfield is underlain by consolidated rocks at

lallow depths and is considered as essentially nom/ater bearing. Most of the

Iter pumped from wells in Suisim-Fairfield Valley is probably obtained from the

Lder alluviimi. Thickness of this formation varies from feather edges along the

irgin of the basin to about 200 feet near Fairfield.

round Jater Development

Ground water is extensively developed in the area west of Fairfield.

Jmping depressions occurred in 1950 and 1957^ ssid were centered about 2^ miles

Duthwest of Faiirfield. Because of poor quality water, low permeability of
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sediments, and small yields, ground vra.ter in the area east of Fairfield is only

moderately developed. There are only domestic and stock wells in this area.

Silt, clay, and sand make up the younger recent alluvium which has a low permea-

bility and generally yields small ajaounts of water, './ell yields range from 20

to 565 gpn and average about 200 gpm for the entire area. Ground waters are used

for municipal, irrigation, industrial, domestic, and stock watering purposes.

Ifejor .-/aste Discharges

The two major waste discharges located in this area are domestic '«ra.stes

of about 1.8 mgd from Fairfield-Suisun Sewer District discharged to Suisun Slough

after primary treatment, and domestic and industrial wastes of 1.1 mgd from

Travis Air Force Base discharged to Union Creek aSter primary treatment. These

discharges are made to the lower end of the basin and to tidal waters.

Evaluation of .later Quality

Under natural conditions, grovmd water moves southward from the margins

of the valley toward the tidal marches. However, in the vicinity of Fairfield,

a pimping depression has reversed the gradient of the ground water table. This

depression poses a problem of potential encroachment of sea water from the bay.

In addition to the potential sea water intrusion problem, high concentrations of

boron and sodium are found in wells in the southeastern portion (Collinsville

area) of the monitored area. High boron concentrations are also found in wells

in the vicinity of Fairfield. Usable ground water is ceilcium or sodium bicar-

bonate in type and is generally hard and slightly alkaline. Radiological assays

during I960 indicate that maximum gross radioactivity was 1.82 micromicrocxiries

per liter.
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Significant >Vater Quality Changes

The qixality of ground waters has not chsjiged significantly in the

three-year period of record. Chloride concentration in v/ell 3N/1E-22F2 near

Birds Landing decreased from 2l+0 ppm in September 1959 to 111 ppm in September

i960. Chloride concentration in well 5n/2W-34P3, located approximately 2 miles

southwest of Fairfield, increased from 23I ppm in May I960 to kOk ppm in Septem-

ber i960. Boron concentration in well 5W/2^-3^B near Fairfield remained fairly

constant from Aiigust 1958 "to May 1959 when 3»2 ppm ajid 3«3 PPin? respectively,

were recorded. The boron concentration in this well decreased to 2.5 PPm in

September 1959 a-nd increased to 3«2 ppm in May I96O.
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PITTSBURG PLAIN (2-^)

The Pittsbxirg Plain occupies a narrow terrace fronting on Sacramento

River, New York Slough, and San Joaquin River, and lies between Clayton Valley

on the v;est and the Sacramento-San Joaqviin Delta on the east in northeastern

Contra Costa County. The monitored area is approximately 5 miles long, 2 miles

wide, and covers about 10 square miles.

Monitoring Program

A monitoring program was established in the Pittsburg Plain in 1957 'to

provide information on ground water quality and to detect significant changes.

Three wells were sampled during July-September I960.

Ground './ater Occurrence

The available ground \-i3.ter occurs in a thin section of alluvium and in

the older Pittsburg formation.

Ground j'ater Development

There is only limited development of ground water in Plttsbiorg Plain

due, in part, to the poor quality water vinderlying the area and to the availabil-

ity of surface water imported via the Contra Costa Canal. In the 1930's, many

industries in the Pittsburg area pumped ground water. This heavy pimipage created

an overdraft and permitted saline waters to encroach into the ground water res-

ervoirs near the bays . Pumping has since decreased and most of the water now

used is from surface sources, .-/ell yields range from 100 to I50 gpm. Ground

\ra,ter is presently used to a limited extent for Indiistrial, irrigation, and do-

mestic purposes.
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Major .Vaste Discharges

The municipalities smd a large number of industries inclioding che;.ii-

cals, steel, power development, nihber goods, paper products, food processing,

gypsxim products, asbestos products, and roofing materials are located along the

waterfront and discharge their \ra.stes into the tidal waters. Disposal of these

wastes to tidal waters is not -considered detrimental to the underlying grotmd

vreiters at present.

Evaluation of './ater Quality

Ground I'faters underlying Pittsburg Plain are generally of poor quality.

They are sodium chloride and sodium siolfate type waters, high in mineral content,

ajad extremely hard. Unless softened, the waters are vuisuitable for most domestic

and industrial uses.

Significant i7ater Quality Changes

Analysis of water from well 2N/2E-20A1 indicated an increase in chlo-

rides and specific conductance. A fluctuation graph for this well shows a grad-

ual increase in chlorides and specific conductance during the four years of

record. (See following page.)
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CLAYTON VALLEY (2-3)

Clayton Valley is located in north central Contra Costa County and ex-

tends from the foot of Mt. Diablo to ouisun Bay. It has a northwest-southeast

trending axial length of about 10 iniles, a inaxii:iu.a v.ddth of about 3 miles ^ and

includes an area of approximately 20 square lailes

.

Monitoring Program

A monitoring program \ra.s established in Clayton Valley in 1957- I'^ight

wells were sampled in July and September of I96O.

Ground Water Occurrence

The primary aquifer in this area is the recent alluvium composed of

clay, gravel, and sand. The Pleistocene Pittsburg formation, composed of conti-

nental clay, gravel, and sand, is an aquifer of secondary importance. Terrace

deposits along the south shore of Suisun Bay are considered a part of the sec-

ondary aquifer.

Ground Jater Development

There is only limited development of groimd \ra.ter in Clayton Valley.

Importation of surface water to this area ArLa the Contra Costa Canal has bro\aght

about a decrease in ground water pumpage. Well yields range from about 100 to

150 gpm. The present groijnd \ra.ter pumping is limited to industrial use, a small

amount of irrigation \ise, and a municipal supply pumped by California Water

Service to augment imported sxirface water supplies.

Major V/aste Discharges

An oil refinery located in the northern end of Clayton Valley which

discharges its wastes into Suisun Bay is the only significant source of \ra.ste

water in the area. These wastes are not considered to be detrimental to ground

water qiiality.
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Evaluation of Vater '^<:uality

vVith the exception of the boron content in some of the wells, gro\ind

waters in Clayton Valley are generally suitable for irrigation purposes. The

waters are primarily bicarbonate in type with sodiim or magnesium the predominajit

cations. Excessive hardness makes the water undesirable for domestic and some

indvistrial uses, unless softened.

Significant '.Jater Quality Changes

Analyses of eight saraples collected in I960 showed only a few chamges

in mineral quality compared with previous analyses. The boron concentration in

well El'l/l/Z-SOJl increased from O.kQ ppm in Noveinber 1959 to O.92 ppji in September

i960, and decreased from 1.8 ppm to 0.26 ppm in veil 2M/2.-!-26b1 during the same

period.
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YGMCIO VALLEY (2-6)

Ygnacio Valley is located in northern Contra Costa County and is con-

tiguous with Clayton Valley. These two grovmd water basins are separated by the

Concord fault which acts as a hydrologic barrier between the basins. The moni-

tored area is about 10 miles long, from 1 to 6 miles wide, and encompasses axi

area of approximately 20 sqviare miles

.

Monitoring Program

The monitoring program in Ygnacio Valley was established in 1957

•

Eight wells were sempled during July and September I96O.

Groxond .v'ater Occurrence

Chief sources of ground water are the Recent alluvium and the Pittsburg

formation underlying Clayton Valley. Several pressure zones probably existed,

but deepening of wells euad increased pumping draft apparently has resulted in

pressure relief, causing the ground water reservoir to function as an unconfined

aquifer.

Ground .-later Development

There is only moderate development of ground water in Ygnacio Valley.

This area is also served with surface water from the Contra Costa Canal. The

many industries located in the Pittsburg area in the 1930's pxmped ground -jira-ter

extensively, creating an overdraft which permitted saline \ra.ter from the bay to

intrude into the nearby ground water reservoirs. Ground water pumping has since

decreased and most of the water now vised is from surface sources. The present

ground -,rater pumping is limited to minor industrial uses, small irrigation re-

qioirements, and domestic supplies. The larger wells yield up to 500 gpm, vd.th

the average withdrawal capacity being about 200 gpm.
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Major .faste Discharges

Two major waste discharges are located in Ygnacio Valley. Central

Contra Costa Sanitary District discharges 7«1 iQgd of domestic ajid seasonal can-

nery wastes to Grayson Creek after primary clarification and oxidation pond

treatment. The City of Concord discharges approximately 2.5 mgd to .Valnut Creek

after primary clarification and oxidation pond treatment. Beca\ise it is pos-

sible for ^>ra,ter in these creeks to percolate, these vraistes are considered a po-

tential soui-ce of degradation to the quality of ground water in this basin.

Evaluation of Jater Quality

In the vicinity of Pacheco, sodiim chloride water which may be due to

sea-'v/ater intrusion has been found. Boron in excess of 0.5 ppm is present

throughout the valley. Some wells have had concentrations of siolfates and ni-

trates which are far above the limits recoiiimended in drinking '..-ater standards.

Ground waters in this basin are also extremely hard.

Significant .later Quality Changes

Analyses of samples collected in Ygnacio Valley during I96O show few

significant changes in concentrations of mineral constituents. The chloride con-

centration in well 1jN/2',7-35D1, located near //alnut Creek, gradually decreased

from 265 ppra in Febnjary 1957 to I38 ppm in September I96O. No significajit in-

creases in chloride concentrations in Ygnacio Valley were noted during I960.

The highest nitrate concentration found in Ygnacio Valley during I96O

v/as 87 ppm in well 2N/2.-i-36i!ll, located in Concord. As shown on the fluctuation

graph on the following page, nitrate concentration in this well has decreased

gradually from a high of 121 ppra in August 1957*
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SAI^TA CLAM VALLEY, EAST MY AREA. (2-9)

The East Bay area of Santa Clara Valley is located in Alameda Coirnty

between the base of the western slope of the Diablo Range and the San Francisco

Bay. It extends from the City of Albany on the north to the Alameda-Santa Clara

county line on the south, and comprises about l^tO sqviare miles.

Monitoring Program

A ground water quality monitoring program v/as established in the East

Bay area in 1953 primarily to maintain surveillance on the quality of ground

water in the areas subject to sea-avatar intrusion. Sixty-seven wells were sam-

pled in i960. Sixty-fovir of these wells were sampled both in the spring and in

the fall of i960, one was sampled in the spring only, and two in the fall only.

Location of these wells is shown on Plate J.

Ground Water Occurrence

V/ater-bearing formations include unconsolidated alluvial deposits of

late Quaternary age and older, semiconsolidated sediments of Tertiary-Quatemaiy

age. These formations consist of layers and lenses of sand and gravel separated

by thick layers of silt and clay. This interlayering of the extensive, rela-

tively impermeable clays and the permeable alluvial sands and gravels has re-

sulted in the formation of confined aqxiifers beneath the greater part of the bay

plain area.

The confined ground water portion of the Niles cone contains three

fairly well defined aqiiifers. They are thick, relatively continuous, and sep-

arated from one ajiother by blue clay layers. The "upper aquifer," capped by a

clay later approximately 40 feet in thickness, extends to a maximum depth of

approximately I75 feet; the "Centerville aquifer" occurs between I90 smd 200 feet

below the surface; £uad the "Fremont aquifer" between approximately 250 and kOO
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feet. All of these aq\d.fers and their confining clay layers extend westward

beneath Sein Francisco Bay. ^Tae "upper aquifer" is essentially open to infiltra-

tion of salt water froia the bay. Aquifers that are probably equivalent to, but

discontinuous with, those in the Hiles cone occur beneath the surface of the San

Leandro and San Lorenzo cones. However, these aquifers are lauch thinner and

less extensive.

Ground ./ater Development

The greater portion of the \ra.ter requirement in the southern part of

the area is met by pulping froa alluvial deposits of the IJiles cone. Draft on

ground water resources within this cone has increased to such an extent that

ground water levels remain perenially below sea level throughout a large portion

of the area. Yields of wells drawing frura the various aquifers are highly var-

iable. Limited data indicate that yields from the ''upper aquifer" range from

100 to more than 1,000 gpm, while yields from the deeper aquifers range from 250

to 1,800 gpm.

In the northern portion of the East Bay area, ground water is used

only in small euiiounts by private individuals and industries. In the central and

southern portion, however, ground v/-ater is used extensively for irrigated agri-

culture and, to a lesser extent, for urban and industrial requirements.

Major ./aste Discharges

The major waste discharges are sewage or industrial effluent from the

Cities of iiayward and San Leandro, Oro Loma Sanitary District, Union Sanitary

District, Holly Sugar Company, and ./est Vaco Cheialcal Division. The largest of

these discharges consists of 9*7 Jigd of pri.iary treated wastes from the Oro Loma

Sanitary District; the Si.iallest consists of 1.6 ingd of waste fro.a ilolly Sugar

Company. All of these wastes are discharged to tidal waters of San Francisco

Bay.
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Evaluation of vlater Quality

Native ground waters of this area are calcium-magnesium bicarbonate in

"type, generally of good mineral quality, ajid suitable for most uses, l^/aters

from the forebay area generally contain low to moderate sunounts of total dis-

solved solids, chlorides, and boron. High boron concentrations are present in

water from we3JLs in the vicinity of Newark and in the proximity of the Hayward

and Mission faults. The Hayirard fault extends along the base of the hills from

noi-th of San Leandro to Niles, and then across alluvial deposits to Irvington.

G?he Mission fatilt is located east of Niles. These faults probably allow poor

quality water that originates at depth to move upward and degrade groiond water.

Sea-water intrusion in this area \^ra,s first detected by the presence of high

chloride concentrations in the "upper aquifer" of the Niles cone near the bay.

The "Centerville aquifer" in the vicinity of Centervllle also shows high chloride

concentrations. Radiological assays during I96O indicate that loaxiraum gross

radioactivity was 3.0 micromicroctiries per liter.

Significant ./ater Quality Changes

Significant quality changes in the iiast Bay area of Santa Clara Valley

occurred only in the confined ground v.'ater area of the Niles cone. Chloride

concentration in well 4d/1.v-29i-I6, near Centerville, decreased froi.i 1,^30 PP-i in

Kove.uber 1959 to 865 ppi.i in May I96O and increased to 1,852 ppm in September I96O

(see fluctuation graph follo-vri.ng the next two pages). Chloride concentration in

well 4s/l.;-28ii;3, also located near Centerville, increased from 157 PPm in May

1958 to l,76i<- ppm in May i960 and decreased to 1,608 ppn in September I960.

These wells p\imp fro-i the "upper aquifer" and illustrate the degree of degrada-

tion. 3alt-v/ater degradation of the "upper aquifer" in I96O extended 1.5 miles

east of Centerville, which is 0.5 mile farther inlaind than it v/as in 1959- 'J^'he

lines of 350 ppm chlorides (isochlors) for these periods are sho\im on Plate 7-
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Degradation in the "Fremont aqxiifer" is shovm by high chlorides in well

'4-S/riV-30C2, located about one-half mile west of Centei-ville (see fluctuation

graph following the next two pages). Becaxise water in the "Fremont aquifer" is

confined, the source of such localized degradation is believed to be a result of

leaJcage of poor qitality water from the "upper aquifer" through improperly con-

structed or abandoned wells or through localized discontiniiities or variations

in penaeability of the confining clay layer.

Variations in the quality of gro\ind waters in the East Bay area of

Santa Clara Valley are depicted graphically on the following pages.
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aAI\[TA CIARA VALLEY, SOUTH BAY AREA. (2-9)

The South Bay area of Santa Clara Valley consists of that portion of

northern Santa Clara Valley lying -vri-thin Santa Clara County and extending from

San Francisco Bay southerly to San Jose. The area is bounded on the east by the

Diablo Range and on the west by the Santa Cruz Mov&itains. The monitored area

extends about 15 miles east to west, about l6 miles north to south, and comprises

about 150 sq\;iare miles.

Monitoring Program

To detect sea-i>ra.ter intrusion in the South Bay area of Santa Clara

Valley and to observe significant changes, a monitoring prograja was established

in 1953* During Axigust-September I96O, 2k wells were sampled in this area.

Gro\jnd ./ater Occurrence

The main sources of ground water in Santa Clara Valley are alluvial

fan BJid tideland deposits . The water-bearing sediments occupy the valley proper

and some adjacent areas . Ground water occurs in both confined and unconfined

conditions; however, the principal aquifers in the monitored area exhibit pres-

sure characteristics and are separated from the free ground water zone by rela-

tively impervious strata which prevent hydraulic contimoity with overlying vra.ter

bearing deposits.

Ground ..'ater Development

! Ground water is extensively developed and supplies about 95 percent of

the vater requirements of this area. Artificial recharge is practiced by the

oanta Clara Valley ./ater Conservation District. Stored surface water is released

to permeable stream channels and to percolation ponds on the valley floor to in-

filtrate and replenish ground -v/ater. .leH yields range from a few gallons per

I

..linute to over 1,700 gpm. Most wells produce over 5OO gpm.
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Ground vra-ter is used principally for irrigation, public supply, and in-

dustry. Approximately 75 percent of water developed is for irrigated agriculture.

Major ..'aste Discharges

There are five major waste discharges in this area consisting of nnaiic-

ipal \ra.ste from the Cities of -San Jose, Sunnyvale, Movintain View, Palo Alto, and

the ililpitas Sanitary District. The City of Sem Jose is the largest discharger

averaging hO.k rngd. 14ilpitas Seinitary District is the smallest discharger aver-

aging 1.0 ngd. The wastes are discharged to water courses adjacent to San Fran-

cisco Bay and pose no immediate threat to ground water quality.

Evaluation of iater Quality

Ground v/aters in this area are generally of "bicarbonate type with so-

dium and calcium the predominaint cations. Although moderate to very hard, the

\7aters are otherwise of good to excellent q\xality aind sviitable for most uses.

In local areas, in the eastern portion of this basin, ground water is of ques-

tionable quality for irrigation due to high concentrations of boron, particularly

in the Penitcncia Creek cone area. Prolonged overdraft of the ground water ba-

sin poses a threat of sea-water intrusion adjacent to the bay.

Significant .Vater Quality Changes

Wells 5S/3W-35G1 and 6S/3V-UBI, both located in the Palo Alto area,

contained the highest chloride concentrations found in this area during I96O.

Chloride concentrations In these wells were I69 and 204 ppm, respectively.

Sea-water intrusion near Palo Alto appears to be of a less serious na-

ture than that which has occurred in the vicinity of Centerville. The chloride

concentration has remained fairly constant in recent years. Intrusion into the

upper aquifer has progressed inland at a rate varying with the ground water

draft ajid recharge from surface streeuns.
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Variations in the qiiality of water in wells of the Santa Clara Valley,

South Bay area, are shown graphically on the following pages.
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LIVERMORE VALLEY (2-10)

Livermore Valley is located in the eastern portion of Alameda Coionty

with a minor portion extending into Contra Costa Coimty. The valley has sin

east-west length of about ik- miles, a north-south width from 3 to 6 miles, and

an area of about 50 square miles.

Monitoring Program

Due to the dependence of the area on ground water supplies ajid the

presence of excessive qviantities of boron and nitrates in the groiond water, a

monitoring program was established in Livermore Valley in 1953. Twenty wells

|l were sampled during June I960 at the height of the irrigation season.

Ground i/ater Occurrence

Sources of ground water include stream, flood-plain, and shallovr lake

deposits of Recent age, as well as the Livermore formation which is composed of

older, semiconsolidated, alluvial deposits. Recent alluvial deposits comprise

the chief aquifer and contain unconfined grcimd water, except in the vicinity of

Pleasanton where laJce bed clays confine permeable beds . The Livermore formation

exhibits both confined and unconfined ground water characteristics.

li

Ground V/ater Development

Ground ;^ra.ter is moderately to extensively developed in Livermore Val-

ley and in i960 supplied almost all of the water requirements, '.^fell yields are

low near the perimeter of the valley, increase toward the center, and range frora

less than 10 to about 2,000 gpm. Ground water is used primarily for irrigation

and domestic purposes.

Major Jaste Discharges

The largest waste discharge in this area consists of 1.8 mgd of

i effluent from the City of Livermore sewage treatment plant. This effluent is
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mainly disposed of by percolation and evaporation fro.n ponds, although sone over-

flov/ reaches Las Positas Creek diuring periods of heavy rainfall. Smaller v/aste

discharges er.ianate from the City of Pleasanton, and froi.i various military and in-

dustrial installations. These wastes are disposed of "by ponding and by discharge

into streams, which in some cases percolate to ground water.

Evaluation of tVater Quality

Although ground waters of Livermore Valley are generally of good min-

eral quality and are sviitable for irrigation purposes, they are excessively hard

for domestic use. ./aters high in boron are found in the northern and eastern

portion of the valley ajid vreiters high in nitrates occur in localized areas.

These problems appear to be related to waters derived from vuiderlying and adja-

cent marine formations, the presence of geologic faults allowing the upward mi-

gration of poor q\aality water, and the limited amounts of recharge afforded by a

small catchment area with meager rainfall. The high nitrate content may result

from infiltrating waters which have been deteriorated by waste discharges or

fertilizers. Radiological assays during I96O indicate that maximum g3X)SS radio-

activity was 3-65 micromicrocuries per liter.

Significant .Vater Quality Changes

Analyses of samples collected in Livermore Valley during I960 show few

significant changes in concentrations of mineral constituents. iVell 23/2S-35G2,

located about 3 miles northeast of Livermore, contained the highest chloride

concentration found in this area during I96O. The concentration in this well

was 6M; ppm which is a decrease from the high of 685 ppm recorded in July 1959*

The highest nitrate concentration fovind in Livermore Valley during I96O

occurred in well 3S/2E-10E1, located about one-half mile east of the City of

Livermore, where nitrates increased from 52 ppm in July 1959 to 70 ppm in June

i960.
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The highest boron concentration was found in well 3S/3E-I9CI, located

about 3 miles east of Livermore. Boron concentration in this well increased

from 7'0 pp-n in July 1959 "to 7«3 PPm in June i960. Areas where boron concentra-

tions in ground \7ater generaULy exceed O.5 ppm are shown on Plate 8.

Variations in the quality of water in wells of Livermore Valley are

depicted graphically on the following pages

.
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CMTRAL COASTAL REGION (i.'O. 3)

The Central Coastal Region includes all of the coastal drainage areas

from the southern boundary of Pescadero Creek Basin in Sam Mateo County to the

II northeastern boundary of Rincon Creek Basin in Ventura County. The region is

characterized by narrow coastal strips and coastal valleys vath raoderate slopes

I
toward the ocean, backed by mountain ranges paralleling the coast. It extends

inlajid an average of about 50 mles to the crest of the coastal mountain ranges,

and encompasses an area of approximately 11,000 square .Tiiles.

Valley areas in the region depend largely on ground water as a source

of supply and approximately 90 percent of the water reqiiirements are met by

ground ;ra.ter pumping. Nineteen ground \-ra.teT basins have been identified in this

region, of which I8 are utilized intensively to supply irrigation water. Six

ground vjater basins in this region have been included in the statewide ground

water i;ionitoring program. These areas, the number of monitored wells in each,

and the sampling tiues are listed in the following tabulation.

Monitored Area

Pajaro Valley (3-2)

j
Gilroy-Hollister Basin (3-3)

I

I

Salinas Valley (3-4)

Carmel Valley (3-7)

Santa Maria River Valley (3-12)*

Guyama Valley (3-I3)*

Number of Wells Sampled Sampling Tine

18
11



Except for the Salinas Valley, ground water quality in the northern

California portion of the Central Coastal Region did not change significantly

during i960. Between June 1959 and. J-une I96O, sea-water intrusion advanced in-

land in the Elkhom Slough eind the Castroville areas of Salinas Valley.
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PAJAEQ VALLEY (3-2)

Pajaro Valley comprises em irregularly shaped area of about 50 square

miles in the Pajaro River drainage area below Pajaro Gap. It extends from Elk-

horn Slough on the south to the Santa Cruz Mountains on the north and east, and

is bounded by Monterey Bay on the west. The area occupies the northern extremity

of Monterey Coxonty, a small part of the northwestern comer of San Benito Covmty,

and the southern portion of Sainta Cruz County.

Monitoring Program

Sea-water intrusion into ground ('ra.ter adjacent to Monterey Bay prompted

the inclusion of Pajaro Valley in the monitoring program in 1953' During May and

September I960, samples were collected from I8 wells. Eleven additional wells

were seunpled during July I960. Location of these wells is shown on Plate 9.

Ground Water Occurrence

In the valley floor area, ground water occurs in three distinct zones

designated as the shallow, intermediate, and deep zones. The shallow zone is

unconfined and extends from land surface to a depth of about 100 feet. The in-

termediate zone, which is largely confined, lies below the shallow zone extending

to a depth of about 200 to 300 feet. The deep zone under3j.es this intermediate

zone and extends to a depth of about 8OO feet below land surface. The three

aq-uifers merge into a forebay in the vicinity of the City of Watsonville. The

forebay area is underlain by permeable deposits and is the principal source of

ground water replenishment to the intermediate eind deep zones. Under nat\iral

conditions, the general direction of ground water movement in the deeper zones

was from the uplands to Monterey Bay.
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Ground .Vater Development

There is extensive development of groxind vater in the vaJ_Ley for do-

mestic and irrigation needs and moderate development for stock watering and in-

dustrial uses. Nearly all -v/ater (about 95 percent) for irrigation and a portion

of the municipal supply for the City of V/atsonville is pumped from the confined

ground water bodies . The yield of wells in Pajaro Valley ranges from smaill ca-

pacity domestic wells to large irrigation wells yielding more them 500 gpm.

Major v/aste Discharges

Principal waste discharge in Pajaro Valley comprises sewage and indiis-

trial waste effluent from the City of w'atsonville. This discharge also includes

se'rfage from Freedom Sewer Maintenance District £ind from Pajaro Sanitation Dis-

trict. The wastes are discharged to Monterey Bay by a submarine outfall after

primary treatment and chlorination.

Evaluation of Water Quality

Ground water in the shallow zone is often of poor mineral quality and

is used only in isolated cases. In the intermediate zone, ground water is gen-

erally of good to excellent mineral quality and s\iitable for most purposes. In-

termediate zone gro\ind water is predominantly of calcium-magnesivun bicarbonate

type with low to moderate concentrations of total dissolved solids, chlorides,

and boron. The water is moderately hard to very hard, which limits its use for

domestic ajid industrial purposes. Only limited data are available on the quality

of grovind water in the deep zone; these data indicate the water to be of excel-

lent mineral quality.

Sea-water intrusion has occurred along Monterey Bay where the aquifers

are open to the ocean. This is due to reversal of the norjial seaward hydraulic

gradient by oveixiraft on the ground water supply. .Veils pvunping from the
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intermediate zone near Monterey Bay also produce high chloride waters due to sea-

crater intrusion. In a few wells located near the bay, nitrate concentrations

exceed recommended limits for domestic use.

Significant .Vater Quality Changes

Analyses of samples collected in Pajaro Valley in I96O show few signif-

icant changes in mineral concentrations. Well 123/2E-30E1, located in the sea-

water intrusion area near the bay and pumping water from the intermediate zone,

had an increase in chlorides from 1,5^ PPni in May I96O to 2,360 ppm in Septem-

ber i960. ,/ell 13S/2E-7B2, located about 2.5 miles south-southeast of well

12S/2E-20E1 v;hich yields water from the intermediate zone, had a decrease in

chloride concentration of from TJk ppm in July 1958 to 507 PP'-^ in May I96O. The

area in which sea-\^7ater intrusion has caused chloride concentrations to exceed

100 ppm in I96O is shown on Plate ^.

The highest nitrate concentration foxjnd in Pajaro Valley during I960

occurred in well 123/2S-30N1 which is located near the bay and ptomping from the'

11 intermediate zone. Nitrates increased from k^ ppm in July 1959 "to 65 ppm in

J\LLy i960.
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GILROY-HOLLISTER BASIN (3-3)

Seven small valleys make up the Gilroy-Hollister Basin which includes

South Santa Clara Valley, Hollister Valley, San Benito Valley, and four other

small, contiguous valleys. The monitored area extends a distance of about 25

miles from the ground water divide near Morgaji Hill in Santa Clara County, and

southeasterly to Tres Pinos at the head of Hollister Valley in San Benito Cotinty.

The area varies from 3 to 10 miles in width and comprises about 15O sqviare miles.

Drainage from the area is to the Pajaro Valley.

Monitoring Program

An annual monitoring program was established in this basin in 1958 "to

maintain a record of any adverse changes in water quality due to ground water

overdraft. Twenty-five wells in the basin were sampled during April-June I960.

Ground Water Occurrence

The water-bearing units are the alluvial sediments of Quaternary age,

the Ssji Benito gravels of Pliocene-Pleistocene age, and the Purisima formation

of Pliocene age. The alluvial sediments include streajn channel, strea-n terrace,

flood plain, swajnp, and alluvial deposits . Alluvium in the Ho]J.ister area at-

tains a majxiravmi thickness of approximately 250 feet. In South Santa Clara Val-

ley, the thickness of the alluvium ranges from 50 to 1,000 feet. Confined

ground water conditions exist throvighout much of the area but free or partially

confined ground water occurs in limited areas in upper portions of the valley.

Ground Water Development

There is extensive development of ground water for irrigation and do-

mestic needs, and moderate development for indiistrial. ajid stock watering uses.

Pumping for irrigation constitutes about 75 percent of the total ground water

withdrawal. The yield of wells is about 35O gpm in South Santa Clara Valley and
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averages about 500 gpm in the Hollister area. Some wells in the Mollister area

are reported to yield up to 1,700 gpm.

Major Waste Discharges

Waste discharges in the area include domestic sewage and food process-

ing plant wastes. The largest discharge comprises 2.7 ragd of domestic and in-

dustrial sewage from the City of Gilroy, which is discharged to Llagas Creek

after primary treatment. Smaller amotmts are discharged by the Cities of Hol-

lister sjid Saji Juan Bautista, and by food processing plants in the vicinity. The

majority of liqiiid wastes can percolate and reach underlying ground waters. No

evidence is available to indicate whether or not these wastes are degrading the

ground water supply.

Evaluation of Water Quality

Ground waters of South Santa Clara Valley, while moderately hard to

very hard, are generally of good mineral quality and suitable for most beneficial

uses. The waters are typically calcium-magnesium or magnesium-calcium bicarbon-

ate in type and contain 250 to 500 ppm of total dissolved solids. Chlorides

range from 13 to i+B ppm, svilfates range from 12 to 90 ppm, nitrates range from

10 to 70 ppm, and boron concentrations range from 0.08 to O.36 ppm.

Ground waters in the Hollister area are generally of poor quality and

contain high concentrations of chlorides, sulfates, nitrates, and boron. Radio-

logical assays indicate that maximvmi gross radioactivity was 9»1 micromicrocuries

per liter in 196O.

At least six faults which restrict ground water movement are reported

to occur in this monitored area. In addition, these faults may act as conduits

for upward migration of poor quality water.
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Significant \4ateT Qviality Changes

Analyses of samples collected in I96O compared with those of 1959

showed few significant changes in concentration of mineral constituents. Well

12S/6e-19E, located about 5.5 miles northeast of Hollister in the Fairvlew dis-

trict, contained the largest boron concentration found in Gilroy-Hollister Basin

during I96O. However, the concentration decreased from I9 ppm in June 1959 "to

17 ppm in June i960. The soiorce of the boron is probably poor quality water mi-

grating upward along the Hayward Fault.

Variations in the quality of grovind waters in the Gilroy-Hollister

Basin are shown on the follo-id.n^ page.
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SALINAS VALLEY (3-U)

SaJ-lnas VetUey is a narrow, elongated, northwest-southeast trending

valley located mostly in Monterey County. The monitored portion of the valley

varies from 2 to 10 miles in width, is approximately kO miles in length, and com-

prises about 300 sqviare miles of highly productive irrigated and dry farmed leind.

The valley is bordered on the northeast by the Gabilan Range, on the northwest

fl by Monterey Bay, on the southwest by the Santa Lucia Range and the Sierra de Sa-

linas, and on the southeast by the drainage divide between Salinas and Santa

Maria Valleys

.

Monitoring Program

A monitoring program was established in this valley in 1953 primarily

to observe and report upon the statvis of sea-water intrusion. During the period

June-July I96O, '+5 wells were sampled in Salinas Valley. The locations of these

wells are shown on Plate 10.

Grovind Water Occurrence

Ground waters in Salinas Valley occvr principally in three aquifers.

These consist of an upper, unconfined aqiiifer, and two lower, confined aquifers.

Water from the upper zone is not used in any significant amntints due to its poor

mineral qtiality. In lower Salinas Valley, the principal aquifers in the pressure

area are designated as the l80-foot and itOO-foot aquifers due to the average

depth of the water-bearing materials below ground surface. The pressure aquifers

are recharged by subsurface inflow from a forebay area south of Salinas. Re-

charge to the forebay area is supplemented by controlled releases of stored sur-

face waters from Nacimlento Dam.
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Ground Water Development

Lower Salinas Valley is devoted to the production of irrigated crops.

Ground water is the major source of irrigation water supply. It is extensively

developed for this purpose and for rural domestic uses. Yield of wells ranges

from low capacity domestic wells to irrigation wells yielding from 200 gpm to

more thaji 3^000 gpm.

Major Waste Discharges

There are three major waste discharges in lower Salinas Valley. They

comprise treated sewage and industrial wastes from the City of Salinas averaging

k,& mgd, and Alisal Sanitary District averaging 1.0 mgd. These wastes are dis-

charged to Salinas River near Spreckels. A third discharge consists of untreated

industrial wastes from Spreckels Sugar Company, which are disjjosed to percolation

ponds located on lands adjacent to the Salinas River.

Evaluation of Water Quality

Groimd waters of Salinas Valley are quite variable in mineral quality.

In the Coastal segment, between the ba^ and a line approximately 2

miles inland, water in the upper perched zone is not used in any significant

amoiants due to its poor quality. Ground rfater in the l80-foot aquifer in the

coastal segment is degraded by sea water and is sodium chloride or sodium bicar-

bonate in type. In this same area, ground water in the toO-foot aqviifer is so-

8l\M bicarbonate in type, and is degraded by sea water to a limited extent.

About 1 mile west of Salinas, poor quality ground water occurs in the

l80-foot aqviifer. This poor qviality water is sodium chloride in type. Water in

the 400-foot aquifer in this area is generally of good mineral qviality.

Analyses of ground waters from the area near Greenfield show thera to

be sulfate in type with the major cations being approximately equal.
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significant Water Quality Changes

Analyses of samples collected in Salinas Valley in i960 showed some

significant changes in mineral concentrations in ground vra.ter. In well

14s/2E-8M2, located about 2.5 miles southwest of Castroville and which yields

from the l80-foot aqiiifer, chlorides increased from 275 PPm in 1959 "to ^4-95 PPm

in i960. Ground water in the i+OO-foot aqviifer near the bay was of better quality,

being affected by sea-water intrusion in only a small area adjacent to Monterey

Bay.

In well l4s/3E-30Fl, located about one mile west of Salinas, the chlo-

ride concentrations ranged from I88 ppm in 1953 to 232 ppm in I96O. Better

quality water has been found in wells to the east and west of well lifS/3E-30Fl,

indicating that degradation in this well may stem from a local source in the

northern part of Salinas

.

From June 1959 'to Jvine I960, sea-water intrusion in the l80-foot

aq\u.fer ajid in the ^i-OG-foot aquifer advanced significajatly inland in the area

adjacent to KIkhom Slough and north of Castroville. Sea-water intrusion in the

l80-foot aquifer appeared to advance about 0.5 mile inland and in the toO-foot

aquifer approximately 1 mile inlemd (see Plate lO)

.
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CARMEL VALLEY (3-7)

Carmel VaUey, located in northern Monterey County, is a long,

alluvivm-filled valley extending easterly from the coast a distance of 23 miles.

However, only the coastal portion, which is susceptible to sea-water intrusion,

is Included in the monitoring program. The area monitored is about 1 mile in

width and extends from the coast about 3 miles inlsuid. The valley is drained by

the Carmel River which flows to the ocean.

Monitoring Program

An annual monitoring program was established in this area in 1953 "to

detect evidence of sea-water intrusion. Seven wells located near the coast were

sampled in July I960.

Ground Water Occurrence

Ground water occurs in unconsolidated recent alluvium underlying the

valley. The alluvium is comprised mainly of sand and gravel with small amounts

of silt and clay; it is about 135 feet thick near the coast and feathers out

along the valley margin. The seaward extension of the aquifer is open to the

oceein. Groimd water in the valley is unconfined.

[
Ground Water Development

Practically all of the valley is utilized for truck crops and pastures.

Local domestic and irrigation I'eqviirements are supplied by nuaaerotis wells in the

valley. Home construction is increasing and in the near future it is expected

that the monitored area will become completely residential, and agriciilture \ise

of ground water will decrease accordingly. Well yields range from small eunounts

for domestic use up to 6OO gpm for irrigation needs.
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Major .Jaste Discharges

The major waste discharge consists of sewage effluent from Carmel San-

itary District ajnovinting to 1.5 nigd which is disposed to Carmel Bay in a sub-

marine outfall after primary treatment. Some of this effluent is used as irri-

gation water in an artichoke field adjacent to the sewage treatment plant between

the months of June and October.

Evalxiation of Water Quality

Ground waters in the monitored portion of Carmel Val 1 ey are generally

of excellent mineral quality and contain moderate concentrations of total dis-

solved solids. Although the waters are visually very hard, they are calcium-

sodium bicarbonate in type.

Significant .Vater Quality Changes

In general, the emalyses of samples collected from six of the seven

monitored wells in Carmel Valley dviring I96O showed only minor variations in

mineral quality. At well l6s/lW-13Ii2, located about one mile inleuad from the

bay and along the Carmel River, chloride concentrations decreased from 529 VV^

in July 1959 to 273 PPm in July I96O.

Ssjnples from all of the wells in this area which were taken during July

i960 had iron concentrations which exceed the recommended values for drinking

water. Well l6s/lW-13L2 contained h.'i ppm which was the highest concentration

foimd in this area during I96O.
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CENTRAL VALLEY REGION (NO. 5)

The Central Valley Region extends from the California-Oregon state

line southward to the Tehachapi Mountains, and from the Coast Range on the west

to the Sierra Nevada on the east as shown on Plate 1. It averages about 120

miles in width ajid is more than 500 miles long. The region comprises a drainage

area of approximately 59^000 square miles, and includes nearly kk percent of the

valley and mesa lands of the State.

Ground water has "been an important soxirce of water supply in the de-

velopment of the Central Valley Region. Ground water is used principally for

irrigation purposes but also supplies many conmvuaities and is used for domestic

and industrial purposes. Some of the most extensive irrigated areas in the re-

gion derive their water supplies entirely from grovind water sources.

Twenty-nine ground water basins have been identified in the Central

Valley Region, 11 of which have thus far been included in the monitoring program.

These areas, as well as the number of monitored wells in each and the sampling

times, are listed in the following tabulation. Discussions and data are pre-

sented for each of the basins in the regions presently included in the monitor-

ing program. The Sacramento and San Joaquin Valleys have been further subdivided

into counties for discxission ajid data presentation piirposes.

Monitoring Area

Goose LaJte Valley (5-1)

Alturas Basin (5-2)

Big Valley (5-4)

Fall River Valley

Redding Basin (5-6)

Sierra Valley (5-12)

Upper Lake Valley (5-13)

Number of Wells



Monitoring Area

Kelseyville Valley (5-15)

Sacramento Valley (5-21)

Tehama County

Glenn County

Colusa Covinty

Butte Covinty

Sutter Coiinty

Yuba County

Placer Co\inty

Yolo County

Sacramento County

Solano Co\mty

San Joaquin Valley (5-22)

San Joaquin County

Stanislaus Covmty

Merced County

Madera Coiinty

Fresno Coiinty

Tvilare County

Kings Coiinty

Kern County

Panoche Valley (5-23)

Number of Wells Sampled



In the Sacramento Valley, boron increased substantially in one well in

^?ehania County, while most of the monitoring wells in Glenn Co\mty showed slight

lecreases in boron. There were also notable decreases in boron concentration in

rells in Colusa and Yolo Coxmties

.

Grovuid water quality in the San Joaqviln Valley remained essentially

;he same as that of the previous year.
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GOOSE LAKE VALLEY (3-l)

j Goose Leike Valley is located in northeastern California ajid south-

eastern Oregon. That portion of the valley considered in this report is 27 miles

long, approximately 8 miles wide, and is located entirely in Modoc County, 'Cali-

fornia. This portion of the valley encompasses an area of approximately 200

square rniles, about 120 square miles in the area peri.odicELlly intmdated by Goose

Lake.

Monitoring Program

To maintain a check on existing grovind water qviallty and to detect

possible changes in quality, a monitoilng program was established in Goose Lake

Valley in 1959« During J\ily I96O, samples were collected from 11 wells in this

area. Location of these wells is shown on Plate 11.

Gro\md Water Occurrence

The water-bearing formations in the California portion of Goose Lake

Valley are comprised of alluvial and lake deposits, and fractured volcanic for-

mations . Unconfined water is found throxighout the valley with some confined

water occurring in the northern end.

Ground '.Jater Development

Grovind water is used as the primary domestic soiirce throughout the en-

tire valley. Except for several ranches near the community of Davis Creek,

ground water is used only as a supplemental irrigation source.

Major Waste Discharges

There are no major waste discharges in the area. Minor waste dis-

charges consist of industrial effluent from a sporadically operated lumber mill

I located at Wi2_Low Creek and domestic sewage from individual septic tanks.
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Evalxiation of Water Quality

Groimd waters of this area are soft to very hard bicarbonate type

waters with calcixm or sodium being the predominant cation, and are suitable for

most beneficial vises. Well k'JN/lkE-2Hl, located 3.5 miles south of New Pine

Creek, has a fluoride concentration in excess of the mandatory limit for domestic

water recommended by the U. S. Public Health Service.

Significant Water Quality Changes

Comparison of analyses of samples collected in I96O with those col-

lected in 1959 show no basinwide changes in groimd water qviality. The only sig-

nificant quality changes found occurred in well 47N/i4E-2H1 and consisted of an

increase in fluoride concentration from 3»0 to k.6 ppm and a decrease in boron

concentration from 2.9 to O.3 ppm.
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ALTUEAS mSIN (3-2)

Alturas Basin is located in the south-central portion of Modoc CoiHity,

has a north-south length of 25 miles, is approximately 21 miles wide, encompasses

aji area of about 135 square miles, axid lies at an elevation of about 4,i*00 feet

above sea level.

Monitoring Program

An annual ground water qtiality monitoring program was established in

the Alturas Basin in 1959- ^^ July I96O, I3 samples Wtsre collected from wells

in this area. Location of these wells is shown on Plate 12.

Ground Water Occvirrence

Aq\iifers in Alturas Basin are mainly alluvial deposits consisting of

gravels, sands, silts, and clays laid down as stream deposits or laJce sediments.

These alluvial deposits are vmderlain by fractured volcanics.

Grovmd Water Development

Ground water in Alturas Basin is used primarily for domestic and munic-

ipaJ. purposes and, to a lesser extent, for irrigation.

Major Waste Discharges

The major waste discharge in the basin is effluent from a secondary

sewage treatment plant located about one mile southwest of Alturas. Effluent

from this plant is discharged into the Pit River. Waste discharges from the

other smaller coram\anities and outlying residences in the basin are by individiial

sewage disposal systems.

Evaluation of Water Quality

Chemical analyses of ground water samples collected under this program

indicated that the gro\md waters are predominantly sodium bicarbonate type and
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remged from sofx to very hard. Seven of the I3 monitored wells yielded water

with sodlxan percenteiges of 60 or greater which places them in class 2 or 3 for

irrigation purposes. However, only two of these wells are presently being used

for irrigation. Most of the high percent sodium wells are located in the west-

em portion of Alturas Basin.

Prior to the inclusion of the Alturas Basin in the monitoring program,

the Department of Water Resoiirces conducted an investigation of the quality of

waters in the area. As a part of this investigation, 84 samples were co]J.ected

from 69 ground water sources (wells and springs) between 1957 and 1959- With

only three being used for irrigation purposes, 26 of the 69 ground water sources

produced water that did not meet class 1 irrigation criteria. Of the 26 sources,

25 yielded waters with high percent sodium ajid 1 yielded water with an excessive

concentration of boron. Of the remaining 43 sources, 6 yielded water with con-

centrations of either iron, s\ilfate, nitrate, or fluoride which exceeded recom-

mended U. S. Public Health Service limits for domestic use. The one hot spring

sampled yielded water which exceeded recommended criteria for both domestic and

irrigation vise.

Significant V/ater Quality Changes

No significant water quality changes were noted between 1959 and 1960.
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BIG VALLEY j^-k)

Big Valley is located in northeastern California and encompasses an

area of approximately l80 square miles in northwestern Lassen and southwestern

Modoc Counties. The valley has a north-south length of approximately I3 miles

and is about 15 miles wide.

Monitoring Program

An annual grovmd water monitoring program was established in Big Val-

ley in i960. Samples were collected from 16 wells in August 196O; their loca-

tions are shown on Plate I3.

Ground Water Occurrence

The water-bearing formations in Big Valley are comprised of old lake

sediments, stream deposits, and fractured volcanic formations. Unconfined water

is fo\md in these deposits throvighout the valley with some confined water occvir-

ring locally.

Ground Water Development

Ground water in Big Valley is only slightly developed and is tised pri-

manly for domestic purposes. At the present time, there is no appreciable

utilization of groimd water for irrigation purposes.

Major Waste Discharges

There are no major waste discharges in the area. Disposal of domestic

wastes is handled by individual septic tanks and cesspools and presents no water

quality problem at this time.

Evaluation of Water Quality

Groxind water in Big Valley is generally of excellent quality and suit-

able for most beneficial uses. Throughout the valley, bicarbonate is generally

I
i
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the predominant anion and calcium or sodium are the predominant cations, i^ells

that yield a calcivmi-maignesivim type water are fo\ind at random locations through-

out the val 1 ey

.

One domestic well located approximt-tely 6 miles east of Bieber, that

derives its supply from a hot spring, produces a sodium-sulfate type water con-

taining excessive concentrations of boron, fluoride, and arsenic. Boron,

fluoride, and arsenic were present in amounts of 3'3; 2.8, emd O.lU ppm, respec-

tively. The fluoride suid arsenic concentrations exceed mandatory limits of the

U. S. Public Health Service drinking water standards.

Another domestic well, located approximately k miles north of the

aforementioned well, yielded water with arsenic and nitrate concentrations higher

than recommended limits.

Two other domestic wells, at widely separated points in the valley,

yielded waters with nitrate concentrations in excess of limits recommended by

the U. S. Public Health Service.

Six wells yielded waters with iron concentrations in excess of the

limit recommended by the U. S. Public Health Service.

Significeint Water Quality Changes

Because I960 was the first year of the monitoring program in Big Veul-

ley, no water qviality changes can be determined.
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FALL RIVER VALLEY (^-^)

Fall River Valley is one of the smaJJLer valley fill areas in the north-

eastern covinties of California. Located in northeastern Shasta and northwestern

Lassen Counties, Pall River Valley has an east-west length of 13 miles, encom-

passes an area of approximately 100 square miles, and lies at an elevation of

about 3,300 feet abDve sea level.

Monitoring Program

The monitoring program in Fall River Valley was established in 1959*

During July I960, samples were collected from 15 wells in this area. Location

of these wells is shown on Plate Ik.

Ground Water Occurrence

The ground water reservoir in Fall River Va3J.ey is comprised of lake

and alluvial deposits, underlain by and interbedded with fractured water-bearing

volcanics. The sedimentary lake and alluvial deposits range in thickness from

several feet to depths in excess of TOO feet. Unconfined water is found thro\igh-

out the valley with some confined water occiirring locally in the underlying

volcajiics.

Ground Water Development

Ground water in Fall River Valley has, so far, undergone only limited

development. It is vised primarily for domestic purposes and in some instances

as a supplemental irrigation source. Yields of wells drilled into the lake sed-

' iments are low, generally less than 3OO gallons per minute (gpm). However,

wells drilled through the lake sediments into the underlying volcanic rocks pro-

duce from 200 to 1,000 gpm.
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Major Waste Discharges

There are no waste discharges that constitute a threat to the present

qiiallty of grotuad waters in the valley.

Eval\xatlon of Water Quality

Ground waters In Fall River Valley are generally bicarbonate In type

with either sodium or calcium the predominant cation. Quality of these waters

are generally exce]J.ent throughout the valley with only a few scattered wells

yielding poor quality water. Water from one domestic well shows a nitrate con-

centration in excess of the i+5 PPm recommended limit for domestic use.

Significant Water Quality Changes

A comparison of analyses of 1959 with those of I96O indicate that there

are no significant water quality chajages . Well 37N/'4-E-1K1 showed a decrease In

nitrate concentration from 80 ppm in Aug\ist 1959 to 52 ppm in July 196O.
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REDDING MSIN (3-6)

Redding Basin is located in the south-central portion of Shasta Cotinty.

The monitored area includes primarily Cow Creek, Stillwater, Anderson, and Cot-

tonwood Valleys. The area is approximately 21 miles north to south axid has a

maximvim east-west dimension of about 22 miles. It comprises an area of about 280

sqtiare miles.

Monitoring Program

An anrmRl monitoring program was established in Redding Basin in 1957*

During July and Avigust I96O, samples were collected from 30 wells.

Ground Water Occtirrence

Groimd water occurs chiefly in formations of alluvial or volcanic

origin, ranging from Pliocene to Recent in age. The water-bearing formations,

in order of decreasing age, are the Tuscan and Tehama formations, the Red Bluff

Gravels, and the Quaternary alluvium. Unconfined ground water occurs in the

Quaternary alluvium. Confined or partially confined conditions occur in the

Tuscan and Tehama formations.

Ground Water Development

Ground water is moderately developed and is used primarily for domes-

tic, municipal, and industrial requirements. Irrigation water is supplied mainly

from surface so\irces. Wells west of Cottonwood yield 5OO to 8OO gpm; those in

the southeastern portion of the basin yield 1,000 to 2,000 gpm.

Major Waste Discharges

The only large waste discharge in Redding Basin consists of sewage

effluent from the City of Redding which is discharged into the Sacramento River.
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SvaluatlocL of ^ater Quality

Ground waters of Redding Basin are generally magnesium-calciim or

magnesium-sodium bicarbonate ir. type and are, in most cases, of excellent mineral

qua3J.ty suitable for most beneficieQ. uses. Total dissolved solids seldom exceed

200 ppm and sodium is generally below 60 percent. However, several wells in the

area have iron concentrations In excess of U. S. Public Health Service recom-

mended limits for domestic purposes.

Significant yfater Quality Changes

Analyses of samples collected from monitored wells in I960 showed only

a few changes i n mineral concentrations from those of previoixs years . In well

32N/3W-32J2, located in the northeastern portion of the monitored area, chlorides

decreased from I36 to 32 ppm between July 1959 and Jiily I96O. Chlorides in well

32N/3>/-17E2, located near Bella Vista, decreased from 1,420 to 1,260 ppm dxiring

the same period. From October 1955 to July I960, analyses of water from well

32K/3W-I7E2 have shown a very noticeable fluctuation in boron content. The fol-

lowing is a yearly record of boron content in the aJ'orementioned well: October

1955> 13 ppm; September 1957, 10.2 ppm; August I958, 5.3 ppm; March 1959, 1«5 PPnii

July 1959, 1.1 ppm; and July I960, I8 ppm. The fact that this well penetrates

the Chico formation, which is known to produce highly mineralized waters, is

probably the reason for the high mineral content of water in this well.
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SIERRA VALLEY (^-12)

Sierra Valley is located in southeastern Plumas and northeastern Sierra

Counties. This irregularly shaped valley has a north-south length of about l8

miles and is approximately 12 miles in width. The alluviated area contains an

estimated 165 square miles.

Monitoring Program

The monitoring program in Sierra Valley was begun in I960 to observe

the ground water quality and to detect changes in quality which might result from

the migration of poor quality waters known to be present in the area. A number

of samples of ground waters were collected in prior years for a special study.

Samples were collected from I8 wells during July I96O. The location of these

wells is shown on Plate 15

.

Groimd ''fater Occurrence

Sierra Valley is a structural depression formed by faulting, although

volcanic activity also appears to have contributed to the formation. All of the

water-bearing sediments that now fill the basin are lacustrine in origin except

for a thin veneer of stream deposited material on the surface of the valley

floor. In some portions of the valley, these sediments are 2,500 feet in depth.

Ground water is confined under thick sediments ajid flows vinder artesieua pressure

from many deep wells located in variovis areas of the valley. Ground water also

appears in the form of mineralized or thermal springs which apparently originate

along the many fault zones.

Ground V/ater Development

Groiind water is moderately developed; however, yields are small. It

is vised extensively for domestic ajid stock piirposes. In some sections of the

valley where soil conditions permit and adequate water supplies are available,

gro-und water is also used for irrigation.
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Major Waste Discharges

Disposal of domestic wastes occiors on an individual basis except for

small mvmicipal systems which are few in number. Industrial waste discharges at

present are confined to overflows from mill ponds but appear to offer no serious

problems to the ground waters at this time.

Eval\jation of Jater Quality

Ground waters in Sierra Valley display a wide variation in chemical

quality. Waters from the periphery of the valley are usually of excellent min-

eral quality being calcium-magnesium bicarbonate in type and sxoitable for most

beneficial uses. Two types of degraded waters occur in the west-central portion

of the valley, sodium bicarbonate and sodium chloride. The majority of these

highly mineralized waters appear in an area adjacent to thermal springs. The

composition of these waters indicate they are magmatic in origin and are rising

along the fault zones known to exist in the valley. Various degrees of mixing

between waters of good quality and degraded waters are in evidence around areas

of thermal activity. Several wells yield water containing concentrations of

iron, fluoride, and nitrate which exceed limits recommended for domestic use.

The major water quality problem is the mingling of good quality waters

with highly mineralized waters. This appears to be a local problem at present,

but the sit\iation co\ild be aggravated with an overdraft on the good quality

ground waters.

Significant Water Quality Changes

The analysis of water from well 23N/li4-E-25Gl indicated a reduction in

the concentration of nitrate from 82 ppm in 1955 to 52 ppra in I960.

Variation of the quality of ground water in Sierra Valley is depicted

graphically on the following page.
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UPPER LAKE VALLEY (3-13)

Upper Lake Valley borders on the north shore of Clear LaJte in LaJce

Comity. It extends about 7 miles north from the shore line and includes an area

of about 16 square miles.

Monitoring Program

Excessive quantities of boron known to occur in ground waters in the

western and southern portions of the valley prompted the establishment of a

monitoring program in the area in 1953 • Samples were coULected from ik wells

diiring July I960.

Ground Water Occurrence

The principal aquifers in the area consist of alluvium and unconsoli-

dated to poorly consolidated sediments deposited in the lake as it existed during

Quaternary time. Grovmd water occurs in strata and lenticular beds of sand emd

gravel. Fine-grained lake sediments confine the aq\iifers in the lower portion

of the valley.

Ground Water Development

Ground water xs moderately developed emd is lised primarily for irri-

gation, domestic, and stock watering ptirposes. Wells in areas of unconfined

ground water have an average yield of about 350 gpm while those in the confined

area yield about 23O gpm.

Major Waste Discharges

There are no large waste discharges in the area. Several small domes-

tic and industrial wastes near the town of Upper Lake are discharged into Scotts

Creek or Middle Creek which flow into Clear Lake.
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Eval\Jatlon of Water QMality

Ground waters in Upper Lake Valley are generally calcivm or magnesium

bicarlxsnate in type and, with the exception of some moderately to very hard

waters and the local occurrence of high boron concentrations, are of good to ex-

cellent mineral qtiality. Radiological emalyses made in I96O showed a msjcimim

radioactivity of l^.k - 2.8 uuc/l.

Significant Water Quality Changes

A comparison of analyses between June 1959 an<i July I960 showed a sig-

nificant decrease in the boron concentrations in two of the nonltored wells.

Water from well 15N/IOW-IOEI showed a decrease in boron from 68 ppn to 29 ppm,

both exceedingly high values. Although this well produces water which is not

representative of that now being foimd in the alluvium, it is included in the

monitoring program becaiose these poor quality waters constitute a threat to

ground water quality in this area. Water from well I5N/IOW-I3AI decreased in

boron from 0.73 PPm to O.O9 ppm. Boron in the remaining monitored wells showed

slight decreases.
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KELSEYVILLE VALLEY ($-1^)

Kelseyville Valley is a gently rolling plain in Lake Coiuity. It is

bordered "by Clear Lake on the north, extends about 7 miles south from the shore

line, and encompasses aji area of approximately 30 square miles.

Monitoring Program

In order to detect any degradation of grotmd vater by migration of

waters containing excessive boron concentrations which are known to occur in the

area, a monitoring prograon was established in Kelseyville Valley in 1953 • Sam-

ples were collected from 11 wells during the month of July I96O.

Ground i^ater Occurrence

The principal aquifers are alluvium and unconsolidated to poorly con-

solidated lake sediments which were deposited during Quaternary time. Volcanic

detritus also comprises a notable portion of the water-bearing sediments. Con-

finement, which occtirs in aquifers beneath Clear Lake, extends about 1 mle

beneath Kelseyville Valley.

Ground Water Development

Ground water is extensively developed in the area and is vised for

irrigation, domestic, and stock watering pvirposes. Well yields average approx-

imately 450 gpm. Yields in the confined area are slightly higher than those in

the xmconfined area.

Major Waste Discharges

There are no large waste discharges in KelseyviJJLe Valley. Communities

are small and individual sewage disposal systems are used.
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Evaluation of V/ater Quality

Groimd waters in Kelseyville Valley are magnesium bicarbonate in type

emd, with the exception of high boron concentrations at some locations, are of

good to excellent mineral quality. Waters from most of the monitoring wells

range from moderately hard to very hard. Pladiological analyses made in I960

showed a maximum radioactivity of 5»07 ^ 2.k9 uuc/l.

Significant Water Quality Cheinges

None.
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SACRAMENTO VALLEY ($-21)

The Sacramento Valley area comprises about 5>000 square miles of val-

ley floor leind which extends generally northward from the Cosumnes River to the

vicinity of the City of Red Bl\iff . It is bordered on the east by the Sierra

Nevada and on tne west by the Coast Range. Its gro\md water storage capacity,

between the depths of 20 eind 200 feet, has been estimated as approximately

30,000,000 acre-feet.

Almost all of the Sacramento Valley is included in the groxtnd water

quality monitoring program. During I96O, samples were collected from wells in

the area, primarily during the summer irrigation season. Ground waters are gen-

erally mineral quality and smtable for most beneficial uses. Quality problems

are primarily local. High concentrations of boron are fovind in Tehama, Colvisa,

Placer, and Yolo Covinties. Excessive concentrations of chlorides occtir in

southern Sutter County and in a few individual wells in Yuba and Placer Covinties,

The following is a discussion of the Sacramento Valley by counties.
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TEHAMA COUNTY

The monitored area in Tehama County extends from the Glenn and Butte

county lines on the south to the vicinity of Red Bluff on the north. It is ap-

proximately 30 miles long, north to south, and varies in width from about 6 to

18 miles.

Monitoring Program

Tehama County was included in the monitoring program in 1957 to provide

essential ground water quality data and to detect any migration of waters con-

taining high boron which are known to be present in the area. Samples were col-

lected from 26 wells in the area d\iring July I96O.

Grotmd Water Occurrence

Ground water occurs chiefly in formations of alluvial or volcanic ori-

gin, rajiging from Pliocene to Recent age. The water-bearing formations, in order

of decreasing age, are the Tuscan and Tehama formations, the Red Bluff gravels,

and the Quaternary alluvi\3m. Ground water is unconfined in the Quaternary allu-

vium, and confined to partially confined in the Tehama and Tuscan formations.

Ground Water Development

Ground water is moderately to extensively developed and is used pri-

marily for irrigation and domestic purposes. Irrigation we2_ls produce an average

of about ^4-50 gpm.

Major Waste Discharges

The only large waste discharges in Tehama County consist of effluent

from the City of Red Bluff sewage treatment plant and industrial waste from

Diamond National Company, both discharging into the Sacramento River.
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Evaluation of VJater Quality

Ground waters in Tehama County are generally of excellent mineral

quELlity. They are bicarbonate in type and generally have either calcium or raag-

nesi\M as the predominant cation, althovigh each is seldom present in concentra-

tions greater than 50 percent of the totaJL cations. Irrigation well 25N/2.V-21Q1,

located 1 mile south of Los Mollnos, has percent sodiian in excess of recommended

limits for class 1 irrigation water. Chemical analyses also indicate nine of

the monitored sovirces yeild water containing iron concentrations in excess of

U. S. Public Health Service recommended limits for domestic purposes. There is

evidence of high boron concentrations in ground waters to the north and east of

the monitored area. Possible migration of these waters into areas of good water

quality poses the most important threat to grovmd water quality in this area.

Significemt Water Quality Changes

Analyses of samples collected in i960 compared with those of 1959

showed a significant change in boron concentration in one well. Boron decreased

from l.k to 0.12 ppm in well 27N/ifW-lH2, located approximately 2.5 miles north

of Red Bluff.
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GLENN COUMTY

The monitored portion of Glenn Coionty includes the vaJLley floor area

which lies generally hetween the Sacramento River on the east and the nonwater-

tearing rocks of the Coast Range on the vest. It is bounded on the north by

Tehama County and on the south by Col\isa County. It extends about 15 miles east

to west and 25 miles north to south.

Monitoring Program

BecavLse of the importance of ground vater to the economy of Glenn

County together with the lack of water quality data, a monitoring program was

established in this area in 1957 • Samples were collected from 23 wells during

July i960.

Grotmd Water Occurrence

The chief aqviifers in this area are the Quaternary alluvium and, in the

northern portion, the Tehama formation. Recent alluvivm over3J.es older aJLluvium

to a depth of ^K) to 125 feet; older alluvium, in turn, overlies the Tehama forma-

tion. The Stony Creek-Willow Creek alluvial plain and fan produces the largest

quantities of grovuad water in the area. For the most part, grovmd water is vn-

confined ailthough some confinement occurs in the Willows area^

Ground Water Development

Approximately 60 percent of the irrigation and virtually all of the

municipal, industrial, and domestic water needs are met by grovind water. Well

yields range from only a few gpm in shallow domestic wells to 750 gpm in deep

irrigation wells.

Major Waste Discharges

The largest waste discharges in Glenn County consist of effluent from

sewage treatment plants serving the Cities of Orland and Willows. Other waste
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discharges emanate from varioiis indvistrial establishments in the county. Final

disposal is accomplished by discharge into streams, percolation ponds or, in

some instances, by rexise for irrigation purposes. Oi^i Bend Gas Field discharges

about Z gpm of highly saline water (13,700 to 15,'+00 ppm total dissolved solids)

directly to land surface.

Evaluation of '.^ater (.juallty

Monitored groxind waters of Glenn Covinty are generally of excellent

mineral quality. They are slightly hard to very hard, bicarbonate type waters

with calcium or magnesium the predominant cation, although seldom is either in

excess of 50 percent of the total cations. Iron concentrations are present in

almost all monitored waters, with five wells containing concentrations in excess

of U. S. Public Health Service recommended limits for domestic purposes. These

waters also contain small, fluctuating concentrations of boron.

Significant Water Quality Chemges

Comparison of I960 analyses with those of 1959 showed a slight decrease

in boron concentration in all but six of the monitored wells, and an increase in

total mineral concentration at one well. The greatest boron decrease, from O.58

to 0.38 ppm, was found at well 18N/3W-IOKI, located about 5 miles east of Biggs.

Irrigation well l8N/2i^-7Fl, located approximately 7 miles southeast of .Villows,

showed an increase in specific conductance from 597 to IO7O mlcromhos.
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COLUSA COUNTY

The monitored portion of Colusa County includes most of the valley

floor area. It is bounded on the east by Butte Creek and the Sacramento River

and on the west hy the Coast Range. The area extends from Glenn County on the

north to Yolo County on the South, a distance of about 32 miles, and varies in

width from 15 to 20 miles

.

Monitoring Program

Due to the increasing utilization of groxrnd water in Colusa County, a

monitoring program was established in 1957* During I960, samples were collected

from 28 wells during the period June-July.

Gro\ind Water Occurrence

The principal water-bearing formations in Colusa County are the Qua-

ternary alluvium and the underlying Plio-Pleistocene Tehama formation. The Qua-

ternary a1 1 uvium consists of Recent alluvium to a depth of 100 feet and is under-

lain by Pleistocene alluvium to a depth of 200 feet. Groiond water in this area

is generally vmconfined or partially confined.

Ground Water Development

Ground water is extensively developed, supplying nearly a3J. water re-

quirements. Large irrigation wells produce over 5OO SP'^'

Major Waste Discharges

The primary waste discharges in Colusa County are effluent from sewage

treatment plants serving the cities or communities of Colusa, Maxwell, Williajns,

6uid Arbuckle. Minor waste discharges emaxiate from small indxistries such as

dairies and slaughter houses. Final disposal of these wastes is accomplished by

discharge into canals or creeks and thence into the Sacramento River.
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Evaluation of Water Quality

Ground waters in Colusa County range from soft to very hard and vary

in mineral q\jality from excellent to poor. Waters with high percent sodiu:a are

fovuid generally in the vicinity of the Sacramento River near the City of Coliasa.

Moderate boron concentrations are found in waters near the City of Arbuckle and

in the vicinity of College City. One well, located approximately I.5 miles

south of Colusa, yielded water with moderate concentrations of total dissolved

solids, sulfate, and percent sodium. Waters with high iron concentrations are

found in both the northern and southern portions of the monitored area.

Significeint Water Quality Changes

From Jione 1959 "to Jtme I960, chemical ajialyses of samples showed sig-

nificant boron changes in three wells. In two of these wells, 13N/2W-1CM1 and

22G1 located south of Arbuckle, boron concentrations decreased from l.i)- to

0.90 ppm and from l.k to O.8O ppm, respectively. Well 13N/2W-29RI, also located

south of Arbuckle, showed an increase in boron concentration from 0.22 to 2.7 ppm.

During the same period, water from well li+N/lW-2Dl, located approximately 3-5

miles northwest of Grimes, and from well 16N/IW-3IQI, located I.5 miles south of

Colusa, showed decreases in all mineral constituents.

Variations in the quality of ground water in the Colusa County ar«a

are shown graphically on the following page.
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BUTTE COUNTY

The monitored portion of Butte Coitnty extends from Tehama County on

the north to Sutter County on the south, auad from the Sacramento River and Butte

Creek on the west to the foothills of the Sierra Nevada on the east. The area

is approximately 40 miles in length north to south and varies in width from about

10 to 20 miles.

Monitoring Program

Due to the importance of ground water to the economy of Butte County,

a monitoring progi-am was established in the area in 1957 • Samples were collected

from 25 wells during July, August, and September I960.

Gro\aid Water Occurrence

Ground water occ\irs chiefly in the Quaternary alluvium and in the Tus-

can fonoation. The alluvivim is composed of Recent euid Pleistocene gravels,

sands, and clays in variable mixtures. The Tviscan formation is of volcanic ori-

gin and dips westerly beneath the alluvium at a low angle. A.ltho\agh generally

considered to be unconfined, there is evidence of partial confinement locally in

the area.

Ground Water Development

Ground water is moderately developed in Butte Covinty and is used for

most beneficial purposes, of which irrigation is the largest. Large irrigation

wells located in the central portion of the monitored area produce up to

1,000 gpm. Wells located along the Sacramento River produce about 400 gpm.

Major Waste Discharges

The major waste discharges in Butte County consist of effluent from

sewage treatment plants located near the Cities of Oroville, Chico, and Gridley.
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The plants located in the Oroville and Gridley areas discharge treated waste

waters to the Feather River, the latter intermittently, ^aste water from the

plant in Chico is revised fur irrigation or discharged to percolation ponds.

Evalviation of i-/ater Quality

Groimd waters of Butte Covinty are generally a slightly to ooderately

hard bicarbonate type with the predominant cation being magnesium or a combina-

tion of magnesivun and calcium in nearly equal proportions. The sodium percent-

age is uniformly low, generally less than 30 percent, and total dissolved solids

content is \asually below UOO ppm. In general, mineral quality is excellent

throughout the laonitored area, with the exception of well l8N/UE-2fiM. Water from

this well is a sodium sulfate type with concentrations of total dissolved solids,

1^370 ppm; boron, 5«8 Ppnij sulfates, 565 PPni; and a sodium percentage of 90-

Significant Water Quality Changes

Comparison of analyses of samples collected in I960 with those col-

lected in previous years showed considerable change in total dissolved solids in

five wells. Between 1959 an<i 19^0, increases in total dissolved solids were

noted in well 17N/IE-IRI from 2k6 ppm to 370 ppm, and in well 20N/1E-15F from

190 ppm to 293 ppm. Decreases in total dissolved so3J.ds were noted in well

I7N/3E-I8QI from 312 ppm to 203 PPm, in well 21N/2E-30C1 from 33k ppm to 208 ppm,

and in well 22N/lE-^a from 566 ppm to 296 ppm.

Variations in the quality of ground waters of Butte County are depicted

graphically on the following page.
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SUTTER COUNTY

Almost all of Sutter Coimty is included in the ground water quality

monitoring program. The cotmty, bounded generally by the Feather River on the

east and the Sacramento River on the west, is situated in the Sacramento Valley

proper emd is, for the most part, underlain by water-bearing deposits.

Monitoring Program

High chloride concentrations in local areas prompted the inclusion of

Sutter County in the monitoring program in 1953 • I>uring I96O, samples were col-

lected from 32 wells in June and July.

Grovmd Water Occurrence

The principal source of groiond water is alluvium which was deposited

during Pleistocene to Recent times. In the eastern portion of the area. Pliocene

volcanic sands and gravels comprise the main producing aquifer for deep wells.

In general, the aquifers are unconfined although partial confinement occurs in

some areas.

Ground Water Development

Ground water is extensively developed, which has resiilted in an over-

draft of the groxind water supply. It is used primarily for irrigation and do-

mestic purposes. Wells west of the Feather River yield an average of about

800 gpm. Wells south of the Bear River yield about 950 gpm.

I'lajor Waste Discharges

The principal waste discharge in Sutter County consists of effluent

from the Yuba City sewage treatment plant. This waste is discharged into the

Feather River during the winter when the river is at high stage and into perco-

lation-evaporation ponds during the summer.
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Evaluation of Jater Quality

Ground waters of Sutter County are generally bicarbonate in type with

magnesium the predominant cation. High concentrations of sodium and chloride

are fo\md in em area south of Yuba City and also in the vicinity of Bobbins. In

these same areas, boron concentrations in excess of 0.5 ppm were found in six of

the monitored wells during I96O. The source of this mineralization is probably

entrapped evaporatives or rising connate brines. Ground waters in the remainder

of the monitored area are of good to excellent mineral quality, although waters

from 18 of the monitored wells were in the very hard range eind the remaining ik

wells were in the slightly hard to moderately hard range.

Significant V/ater Quality Changes

None.

Variations in specific conductance and chloride concentration at wells

in Sutter Covmty are shown on the following peige.
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YUm COUNTY

The portion of Yuba County included in the monitoring program is lo-

cated in the east centraJ. portion of the Sacramento Valley. It is bounded by

Sutter Covuity on the vest ajid by foothills of the Sierra Nevada on the east.

This vulley floor portion of the county varies between 8 and 12 miles in width

and has a maximxm length of about 25 miles.

Monitoring Program

The monitoring progrsun in Yuba County was begun in 1953 "to maintain a

check on ground water quality and to detect significsint changes in qviality which

might result from migration of saline waters known to underlie the area at depth.

Samples were collected from 12 wells during June-August I96O.

Ground Vtoter Occurrence

The principal sources of ground water include unconsolidated Quaternary

alluvium underlain by a late Tertiary formation composed of volcanic ash and

water-laid volcanics. Pleistocene alluvi\xm, exposed toward the foothills, is an

important local source of ground water. The larger and deeper wells of the area

derive water from both the alluvium and the volcanics . Saline waters occur be-

; neath the fresh waters. Ground water is confined only in the deeper zones and

in local areas.

Ground Water Development

Ground water in Yuba County is extensively developed and is used for

I

irrigation, domestic, and municipal supplies. Average yield of wells is about

850 gpm, with a few wells producing up to 2,000 gpm.

Major V/aste Discharges

Principal waste discharges in Yuba Coiinty consist of effluent from

sewage treatment plants serving I"larysville and Linda. The waste from the
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MarysviJJLe plant is discharged into evaporation-percolation ponds; effluent from

the Linda plant is discharged into the Feather River.

Evaluation of Water Quality

Grovmd waters of Yuba County are generally bicarbonate in type, with

low mineraJ. concentrations. Analyses of the water from well 13N/5E-4B at the

City of .flieatland shows the chloride concentration to be considerably higher than

that found in other wells of the area. A possible source of the chlorides is the

saline water body which underlies the fresh water at depth. In addition, waters

from this well are hard. Ground waters in the remainder of the monitored area

are of good to excellent mineral quality, although moderately hard to hard.

Significsjit Water Quality Changes

Mineral concentrations in water from well 13N/5E-'4-B increased between

AiJgvist 1959 euid June 196O. The concentration of chlorides at this well exceeded

250 ppm, the recommended limit for chloride in domestic water supplies. The I96O

value was 278 ppm.
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PLACER COUNTY

The monitoring program in Placer Coxmty comprises most of the valley

floor portion of the county. The area is about I3 miles in width and extends

approximately 20 miles north to south.

Monitoring Program

A monitoring program was initiated in Placer County in 1957 • Samples

' |l were collected from I8 wells in July 1960.

Ground iVater Occurrence

The main water-hearing formation in Placer County is the old alluvivmi

composed mostly of silt, clay, sand, sandstone, and smaller amounts of gravel.

Alluvium of slightly younger age, but of similar composition, overlies the old

alluvium to a maximum thickness of about 50 feet. Volcanic detritus as well as

breccias and tuffs \mderlie the alluvium. A few wells southwest of Lincoln ob-

tain water from the lone formation, a marine deposit of Eocene age.

Ground iVater Development

Ground water is extensively developed in Placer County and is used pri-

marily for irrigation. Wells located near the western boundary of the covinty,

which are drilled in the old alluvixmi, yield as high as 1,800 gpm. Wells pene-

trating the volcanic rock yield up to 1,200 gpm, and those in the lone formation

produce about 100 gpm.

Major Waste Discharges

The principal waste discharges consist of effluent from sewage treat-

ment plants serving the Cities of Roseville and Auburn. Minor qixantities of

waste emanate from various mining operations. All major sources of waste are

discharged into streams and do not presently threaten ground water quality.



Evaluation of ^ater Qijallty

Ground waters in Placer Coxmty are generally bicarbonate in type with

sodixm the predominant cation. With the exception of locgil areas in the vicinity

of Lincoln and Sheridan, the water is of excellent mineral quality, slightly

hard, with generally less than 3OO PP^^ total dissolved solids. Local waters in

the Lincoln and Sheridan areas are derived from connate waters of the lone for-

mation and consequently contain higher concentrations of minerals, particularly

chlorides. One well, 12N/6E-27D1, located south of Lincoln, had a chloride con-

centration of kkh ppm in I960.

Significant ;7ater Quality Changes

None.
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YOLO COUNTY

The monitored area in Yolo Coimty includes, in addition to that portion

of the Sacramento Valley floor area in Yolo County, the Capay Valley which ex-

tends along Cache Creek from the town of Capay northwesterly to Rumsey in the

western portion of the county. The area covers mainly the eastern half of Yolo

Coimty and is situated in the southwestern portion of the Sacramento Valley. The

total monitored area comprises ahout 65O square miles.

Monitoring Program

Due to the presence of excessive boron in the area, a monitoring pro-

gram was established in Capay Valley in 1953 • In 1957? the program was expanded

to include the present monitored area which is a highly developed agricultural

area. During July I96O, samples were collected from ^3 wells.

Ground .Vater Occurrence

Principal sources of gro\md water are the stream channel and terrace

deposits composed of unconsolidated silt, sand, and gravel of Recent age. The

Tehama formation, of Plio-Pleistocene age and continental origin, is a secondary

aquifer. Ground water in the alluvial deposits is unconfined and the Tehama for-

mation is locally confined. In Capay Valley, only the Recent stream channel and

terrace deposits are imjxDrtemt as ground water sources.

Ground ^Vater Development

Ground water in Yolo County is moderately developed. ,^ells in the

Sacramento Valley portion of the area yield up to 3,000 gpm. In Capay Valley,

wells are primarily shallow, domestic wells producing up to 60 gpm. Ground water

is used for irrigation, domestic, and stock watering purposes.
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Major Vaste Discharges

The principal waste discharges in Yolo Coxmty consist of effluent from

sewage treatment plants at Woodland, Davis, and West Sacramento. These waste

waters are disposed of by discharge to surface water and to percolation on ponds;

however, a portion of the treated waste water from the Woodland plant is used

for irrigation.

Evaluation of Water Quality

Ground waters of Yolo County are predominantly bicartonate in type,

with magnesium or sodivim the principal cations. The ground waters are generally

very hard, with total hardness ranging up to 1,125 ppm.

The most serious quality problem throughout the county is the presence

of boron in concentrations generally considered injiulous to crops. The waters

are generally class 2 or 3 for irrigation, mainly due to boron content. These

boron concentrations are believed to be derived from Cache Creek which is known

to contain boron. High concentrations of chloride, ranging up to 700 ppm,

occvirred adjacent to the Sacramento River axid in other local areas.

Significant Water Quality Changes

BojX)n concentrations increased in about one-fourth of the wells sampled

ajid decreased at a like number of wells between 1959 ^^^ I96O.

Variations in specific conductance and boron concentration at 2k

selected wells in Yolo County are shown graphically on the following pa^e.
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SACRAMENTO COUNTY

Most of Sacramento County is incliicled in the monitoring program. A

[
small area in the Sacrajnento-Saji Joaquin Delta where little ground water is used,

I
and an area ailong the eastern boundary which is vmderlain by geologic formations

that yield negligible quantities of ground water are not included. The total

monitored area includes approximately ^50 square miles.

Monitoring Program

A monitoring program was established in Sacramento Coianty in 1955 to

record ground water quality and to detect changes in quality that might result

from grotind water overdraft or from industrial discharges in the eastern portion

of the cotinty. Samples were taJten from 26 wells during May-December I96O.

Grovind Water Occurrence

Recent alluvium and semiconsolidated Plio-Pleistocene continental sed-

iments compiT.se the principal aqviifers. Tertiary volcanics are of local impor-

tance in the eastern portion of the county. The aqviifers generally are uncon-

fined, although perched water formations occur locally.

Grovind Water Development

Ground waters in Sacramento County are moderately developed except in

areas adjacent to the Sacrsunento River where ground water development is mini-

mized by the availability of surface water. They are used for irrigation, do-

mestic, municipal, and industrial purposes. The average well yield in Sacramento

County is approximately iiOO gpm.

Major Waste Discharges

Principal waste discharges consist of effluent from the City of Sacra-

mento, Mather and McClellan Air Force Bases, Aerojet-General Corporation, and
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Libby, McNeill & Labby plants . The vastes from the City of Sacramento and the

Air Force bases are discharged to surface waters while the wastes from Aerojet-

General and Libby plants are discharged to dredger tailings in the eastern por-

tions of the county. Wastes from Aerojet-General plant contain potassium per-

chlorate (KCIOI4.) and ammonium perchlorate (NHi,.C10i|) in solution. These constit-

uents are reported to be toxic to plant life to approximately the same extent as

boron. Accordingly, ajialyses of ground water samples near this waste discharge

include tests for perchlorate emd ammonium in addition to the usual mineral

analyses

.

Evalxiation of Water Q\iality

Ground waters in Sacramento Covuaty are primarily ceLLciiam-magnesium

bicarbonate in type and, although slightly to moderately hard, are of excellent

mineral quality. Total dissolved solids are relatively low, seldom exceeding

350 ppm. Boron, chlorides, and nitrates are uniformly low emd well within rec-

ommended limits.

Significant Water Quality Changes

None.
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SOIANO COUNTY

The monitored area of Solano County comprises all of the northern and

eastern portions of Solano County which lie in the Sacramento Valley. It extends

from Putsih Creek on the north to the Sacramento River on the south, and includes

an area of approximately 400 square miles. The remainder of Solano County lies

in Region 2 ajid the quality of ground water in this portion of the covinty was

discussed previovtsly in this report under the heading of Suisun-Fairfield Valley.

Monitoring Program

The monitoring progra^n in Solano Covinty was begun in 1958 to observe

the ground -vrater quality and to detect changes in quality which might result from

migration of poor quality waters known to be present in the area. Samples were

collected from seven wells during September I96O.

Ground Water Occurrence

Water-bearing formations in this area include younger alluvium consist-

ing of stream channel and flood plain deposits, older alluvium comprised of fine-

grained sediments enclosing lenses and bodies of coarse materials, the Tehajna

formation, and Tertiary volcanic sedimentary rocks. The Tehama formation extends

to a depth of 1,500 to 2,500 feet. The volcanics, comprised of sequence of

shale, sajidstone, and conglomerate, underlie the Tehama formation. Ground water

is partially confined, the degree of confinement increasing with depth.

Ground Water Development

Ground waters in Solano Covinty are moderately to extensively developed

and are used for irrigation, domestic, and other purposes. Well yields range

from less than 100 to approximately 1,000 gpm.
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Major ./aste Discharges

The principal waste discharges in this area are sewage effluents from

Vacaville which is discharged into Alamo Creek, and from Rio Vista which is dis-

charged into the Sacramento River.

Evalviation of Water Quality

Ground waters in the monitored area are generally a very hard bicar-

bonate type with oagnesium the predominant cation. Sodium and caJ-cium are also

prevalent in the southern portion. The waters range from class 1 to class 2 for

irrigation. Moderate concentrations of total dissolved solids and boron are

fo\md in the southern portion of the monitored area.

Significajit Water Quality Changes

i^ell 5N/2E-25K, located 6 miles north of Rio Vista, decreased in per-

cent sodium from 58 to 33 percent between October 1959 "to September I96O. Per-

cent sodium in this well has fluctuated between 33 and 62 percent since 1958*
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SAN JOAQUIN VALLEY (3-22)

The San Joaquin Valley floor comprises about 10,000 square miles of

irrigable lands and extends from the Tehachapi Movtntalns northward to the vicin-

ity of the Cosimines River. The valley is bo\anded on the west by mountains of

the Coast Range and on the east by foothills of the Sierra Nevada. Underlying

this valley is the largest ground water reservoir in the State. The storage ca-

pacity of this great reservoir, to a depth of 200 feet below land surface, has

been estimated to be 100,000,000 acre-feet. A bed of diatomaceous clay, generally

known as the Corcoran clay, continuoiis throv^ghout most of the San Joaquin Valley,

separates this reservoir into upper and lower ground water zones. This clay bed

is about 1»0 to 50 feet thick suad lies generally between 300 to 350 feet below the

laxid surface. Wells on the western side of the valley draw water princlpa3_Ly

from the lower zone, bypassing the poor quality of most upper zone waters in that

area. Wells in the remainder of the valley produce good quality waters from both

zones. Most of the Sam Joaq\ain Valley has been included in the monitoring pro-

gram and is reported herein by counties.
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SAN JOAQUIN COUNTY

The area of S&a Joaquin County included in the monitoring program com-

prises most of the valley floor portion of the coxmty. The monitored area ex-

tends from the Sacramento county line on the north to the Stanislavis covmty 3Jjie

on the south, and varies in width from about lU- to 30 miles.

Monitoring Program

In 1953, a monitoring program vas established in San Joaquin County to

detect degradation of ground waters by migration of poor quality waters, which

are located primarily in the western part of the county. During August 196O,

water samples were collected from 32 wells.

Grovmd Water Occurrence

The principal soxxrces of ground water are unconsolidated Recent allu-

vium aad. semiconsolidated Tertiary and Qwatemary continental sediments. In the

eastern portion of the coimty, the Mehrten formation is also an important aq\iifer.

Ground water is generally unconfined, except in the vicinity of Tracy where a

deep zone is confined by the Corcoran clay. The general movement of ground water

is from east to west, except across the Delta where it is impeded by fine-grained

deposits

.

Ground Water Development

Ground water is moderately to extensively developed. Wells in the

Mehrten formation are reported to produce up to 1,300 gpm, while those in the

alluvial sediments produce about 3,000 gpm. Approximately 70 percent of the water

pumped is used for irrigation. The remaining portion is used mainly for indus-

trial and domestic pvirposes.
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Major Waste Discharges

The principal waste discharges in San Joaqviln County consist of effluen

from sevage treatment plants at or near the Cities of Escalon, Stockton, Lodi,

Manteca, Tracy, and Lincoln Village. All of the sewage treatment plants dispose

of their waste waters to nearby surface waters except for the plant at Escalon

which uses percolation ponds for disposal.

Evaluation of Water Quality

Ground water in San Joaqviin County varies in type and mineral queLLity

depending upon location and depth from which the water is extracted. Wells less

than 1,0CX) feet deep, located east of Stockton, generally yield water sviitable

for both domestic and agricultural pvirposes. The water is bicarbonate in type

with calcium the predominant cation. Chloride and boron are usvially well within

the limits for class 1 irrigation waters.

Saline water apparently underlies most of the county at varying depths.

The saline water body is very deep along the eastern edge of the area, about

2,000 feet beneath the ground surface in the vicinity of Linden, becoming shal-

lower toward the west, reaching a depth of about 1,000 feet in the Stockton area.

Poor qviality water underlies the central Delta portion of the county at a depth

of less than 100 feet. The impediment to ground water movement resulting from

the fine-grained Delta deposits appears to have effectively prevented significani

movement of the poor water into the fresh water underlying the eastern portion

of the county.

Results of rBuiiological analyses of the monitored wells showed a max-

imum of 9.k ±3-1 uuc/l in i960.

Significant Water Quality Changes

None.
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STANISLAUS COUNTY

The monitored portion of Stanislavis Coiinty includes most of the valley

;
floor land in the county, and comprises an area of about 1,000 square miles. It

extends approximately 50 miles from north to south and approximately kO mil6s

from east to west and covers the eastern three-fourths of the county.

Monitoring Program

Stemislaus County was inclixded in the monitoring program in 1957 due

to the presence of grovmd waters containing high concentrations of total dis-

solved solids and toron. During Avigust and September I96O, seimples were collected

from 56 wells

.

Grovmd Water Occurrence

Principal water-bearing units in Stsuiislaus Covuaty consist of alluvial

deposits laid down by the Stanislaus, Tuolvmme, and San Joaquin Rivers. These

deposits are predominantly unconsolidated silt, sand, and gravel. Older forma-

tions, of continental origin, are locally important aquifers in and near the

eastern foothills . The western portion of the monitored area is vinderlain by the

Corcoran clay which separates the ground water reservoir into two water-bearing

zones. Nksvement of ground water in the county is in a westerly direction toward

the San Joaquin River.

Ground Water Development

Ground water supplies in Stanislaus County are developed to the extent

that the water table has been falling in areas that do not have an adequate

supply of surface water. They are used to supply industrial, municipal, irriga-

tion, and domestic needs. Large irrigation wells on the valley floor yield more

than 1,000 gpm.
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Major Waste Discharges

Major waste discharges in Stanislaus County consist of effluent from

sevage treatment plants in Modesto, Oakdale, Patterson, emd Turlock, along with

wastes from Beard Land and Investment Compsmy (Modesto) and Turlock Co-operative

Growers Cannery. At Modesto and Beard Land Company, wastes are discharged to

percolation ponds with overflow to the Tuolumne River. Oaidale also discharges

waste to percolation ponds with partial discharges to the Stanislaus River during

the canning season. Patterson and the Turlock Co-operative Cannery use percola-

tion ponds for disposal while effluent from Turlock flows into the Seui Joaquin

River.

Evaluation of Water Quality

From the San Joaquin River to the eastern boundary of the coiinty,

ground water is principally calcium bicarbonate in type and of excellent mineral

quality. However, in the far eastern portion of the monitored area, a few of the

monitored wells produce a sodium chloride type water of poor qijality. In the area

west of the San Joaquin River, ground water quality ranges from good to poor with

sodiimi chloride type water in the north and sodium bicarbonate type water in the

south. Moderate concentrations of boron and sulfate are also present. Poorly

drained lands in the flood plain adjacent to the San Joaqxiin River probably ac-

count for the poor quality water found in certain portions of the western area.

Significant Water Quality Changes

In i960, well 3S/TE-33C1, near the San Joaquin River east of Vemalis,

showed an increase in chloride from 33 to 279 Ppm and in total dissolved solids

from 26U to 570 ppm. Wells ks/TE-lSEl and I+S/7E-I7KI, in the same general area,

had boron increases from O.58 to 2.38 ppm and from O.58 to 2.50 ppm, respectively.

From 1957 to 1959, there was a steady decrease in boron in both of these wells.
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Well 5S/9E-I3GI, west of Turlock, had an increase in total hardness from IJk to

368 ppm with only minor fluctviations in the other constituents.

Variations in specific conductance, chlorides, emd boron at 2k moni-

tored wells are depicted graphically on the following page.
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MERCED COUNTY

The monitored area of Merced County includes that portion of the covinty

lying on the valley floor between the foothills of the Sierra Nevada and the base

of the Diablo Ramge. It extends approximately 50 miles from north to south and

approximately 60 miles from east to west and encompasses a total area of about

1,250 sqiiare miles.

Monitoring Program

The grovmd water quality monitoring program was established in Merced

County in 1957 to maintain surveillance on water quality conditions and to detect

migration of highly mineralized ground waters which occur near the trough of the

valley. Samples were collected from 51 wells diiring the period July-August i960.

Ground Water Occurrence

The principal source of groxrnd water in Merced County is alluvium con-

sisting of \inconsolidated silt, sand, and gravel, underlain by formations of con-

tinental origin. The Corcoran clay underlies the central portion of the county

and divides the ground water reservoir into upper and lower water-bearing zones.

Movement of ground water generally follows the slope of the land surface toward

the San Joaqtiin River.

Groimd Water Development

Ground water in Merced Coxaity is only moderately developed with approx-

imately 20 percent of the irrigation water drawn from the grovind water reservoir.

In general, the portion of the area lying east of the Saji Joaquin River obtains

a larger proportion of its needs from ground water them the area lying west of

the river. Groxrnd water is used extensively for mvmicipal and industrial pur-

poses, and to a lesser extent for irrigation and domestic needs.
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Major Waste Discharges

Principal waste discharges in Merced Coiinty consist of effluent from

sewage treatment plants at Merced, Atwater, Gvistine, Los Bancs, and Castle Air

Force Base. Effluent from the Merced plant discharges into Miles Creek. The

plants at Atwater, Gustine , and Los Bancs dispose of their wastes to percolation

ponds. The Castle Air Force Base plant discharges to Canal Creek.

Evaluation of i^ater Quality

Ground water in Merced County is of good to excellent mineral quality

with the exception of the extreme southern portion on the west side of the San

Joaquin River. In this area, grovind water is principaJJLy sodium chloride in type

and of poor quality. High sulfate and nitrate concentrations, that are above the

maximum recommended limit for drinking water, are found locally in some of the

monitored wells . Radiological seunples taken from 51 wells in 196O showed a max-

imum gross radioactivity of 53-'+ uuc/l.

Significant Water Quality Changes

A comparison of i960 analyses with those of 1959 discloses significant

water quality changes in only one well. Well 7S/i4E-31M1, south of Merced,

showed a decrease in total dissolved solids from ^f^O to 296 ppm and a decrease

in total hardness fixm 256 to Ihh ppm.

Variations in chlorides and specific conductance in 2k monitored wells

are depicted on the water qviality ranges graph on the following page.
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M/ypERA COUNTY

The western third of Madera Coimty, which inclxides all of the valley

floor area, comprises the monitored area. It extends approximately 25 miles from

north to south and approximately kO miles from east to west and covers about 950

square miles

.

Monitoring Program

Madera County was included in the monitoring program in 1957 due to

excessive concentrations of chloride and high sodium percentages in the extreme

western portion of the county. During J\ily 196O, 3I wells were sampled in Madera

County.

Ground Water Occurrence

Principal water-hearing \mits in Madera County are alluvial deposits

laid down by the San Joaquin ajid Chowchilla Rivers . Generally, soils throxighout

the county are highly permeable. The Corcoran clay underlies approximately the

western two-thirds of the monitored area separating the ground water reservoir

into an upper and a lower zone, with most of the monitored wells drawing from the

upper zone. Movement of groiond water in the coxonty is generally in a southwest-

erly direction toward the valley trough.

Ground Water Development

Ground water is extensively developed for irrigation in areas where

surface water is not readily available. It is used beneficially for domestic,

municipal, industrial, and irrigation supplies.

Major Waste Discharges

Major waste discharges in Madera County consist of effluent from sewage

treatment plants located at the Cities of Chowchilla and Madera. The sewage
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treatment plant at Chowchilla disposes of waste water by meeuis of percolation

ponds and irrigation. Waste water from the treatment plemt at Madera is reused

for irrigation.

Eval\iation of Water Quality

Ground water in Mad.era County is predominantly calcium bicarbonate in

type emd is of excellent mineral quality with the exception of the extreme west-

em end of the county lying between the San Joaqviin River and Lone Willow Slough.

In this area, ground water is generally harder than grovind water in the rest of

the county and the three monitored wells in this area all have a very high per-

cent sodium. Radiological samples taJten from 31 wells in I96O showed a maximum

gross radioactivity of 61.9 uuc/l.

Significant Water Quality Changes

From 1959 to i960, well 10S/l5E-3iM, about 10 miles southwest of Chow-

chilla, showed an increase in total dissolved solids from 33O to 362 ppm with

most other constituents increasing proportionally. Water from this well has

shown a steady rise in mineral concentrations from 1957 to 196O. Well

I3S/17E-5PI, about 8 miles west of Biola, showed an increase in all mineral con-

stituents, but not to a level which wovLLd render it harmful.

Variations in percent sodium and specific conductance in 2k monitored

wells are depicted on the water quality ranges graph on the following page.
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FRESNO COUNTY

Most of the valley floor area in Fresno County is inclvided in the mon-

itoring program. This area extends from the foothills of the Sierra Nevada on

the east to the base of the Diablo Range on the west, and from the San Joaquin

River on the north to the Kings county line on the south. The total area is

approximately 2,500 square miles.

Monitoring Program

The monitoring progreun was established in Fresno County in 1953 due to

the presence of highly mineralized ground water in the western portion of the

covinty. Samples were collected from 91 wells in the oovinty during the period

Jvily-August i960.

/.Groxmd Water Occurrence

Grovuid water on the east side of Fresno County occurs in coalescing

a]_Luvial fan and plain deposits derived from the Sierra Nevada. These fan depos-

its are coarse-grained where the streams enter the valley and grade to finer sed-

iments downslope. Wells tapping these deposits generally yield good quality

water. The Corcorsm clay underlies the western side of the county and separates

the ground water reservoir into an upper and a lower zone. The upper zone con-

sists of alluvial fan and plain deposits that interfinger with lake deposits

while the lower zone consists of lenticular beds of clay, silt, and sand. Most

1; of the monitored wells in this area are drawing from the lower zone. Saline
I

«} waters underlie the west side area at depths ranging from about 1,000 to 3,000

1 1 feet.

i

r Grovind Water Development

I

Ground water in Fresno County is extensively developed, resulting in

j

lowering of the water table in the grovind water reservoir in areas of inadequate

I



surface water supply. It is vised beneficially for irrigation, Industrieil, domes-

tic, and stoclc watering purposes. Wells in both the upper and lower zones yield

about 1,300 gpm.

Major Waste Discharges

Major waste discharges consist of effluent from sewage treatment plants

in Fresno, Reedley, Clovis, Kingsburg, Samger, and Selma, and fiom the Valley

Nitrogen Products Compemy near Helm. Discharges from the plants at Fresno and

Reedley are partially used for irrigation with the remainder going to percolation

ponds. Effluent from the plants in Clovis, Kingsburg, and Sanger is discharged

into percolation ponds; Selma 's waste discharge is \ised for irrigation. Waste

discharge from the Valley Nitrogen Products Compemy is disposed of by means of

ponds with the cooling water discharge going into Wheaton Slough. Oil field

wastes at flaisin City are disposed of by injection into the underlying saline

water body at a depth of more than 1,500 feet.

Evaluation of Water Quality

Grovuad water in the eastern jwrtion of the monitored area is principally

calcium bicarbonate in type and of excellent mineral quality. In the central and

western portions, grovmd water in the upper zone generally contains high concen-

trations of calcivmi and magnesium sulfate and is vinsuitable for most uses . Lower

zone water in this area is primarily sodium sulfate in type and generally of good

quality; however, there is apparently some degradation of lower zone water due to

upper zone water being admitted through improperly constructed wells or discon-

tinuities in the separating Corcoran clay layer. Radiological samples taken from

89 wells in I960 showed a maximum gross radioactivity of 26.0 uuc/l.

-176-



SigQJficant Water Quality Changes

In i960, well 14S/13E-21N1, about 12 miles southwest of Mendota, showed

increases in svilfate from 818 to 1,120 ppm and in total hardness from ^+78 to

907 ppm. Well l4s/l'4^E-9Ml, in the same general area, also showed increases in

sulfate and total hardness from U87 to 1,150 ppm and from 290 to 1,300 PV^j re-

spectively. Water from well 15S/12E-1N1, also southwest of Mendota, has shown a

steady increase in mineral concentration since 1953-

Well 15S/17E-I3RI, near the Raisin City oil field, has shown increase

in mineral concentration since I958. Well 20S/i8e-24d1, east of Huron, showed

decreases during the same period. Nitrates in well i6s/i6E-20N1, located 9 niiles

west of Helm, increased from 33 to 62 ppm from 1959 to I96O.

Variations in chlorides, sulfates, and specific conductance in 2k

monitored wells are depicted on the water quality ranges graph on the following

page.
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TUIARE COUNTY

The monitored portion of Tulare County includes the valley floor area

r lying between the foothills of the Sierra Nevada and the Kings county line, smd

' comprises an area of about 1,400 square miles. It extends approximately 60 miles

"I from north to south and. approximately 30 miles from east to west and covers the

western one-third of the co\mty.

- Monitoring Program

Tulare County was inclvided in the monitoring program in 1957 to main-

- , tain surveillance on ground water quality and to detect significant changes

.

_ During the period July-August i960, seimples were collected from I8 wells

.

Ground Water Occxirrence

Most of the monitored area in Tulare Covinty consists of low alluvial
I

plains emd fsms with the exception of the southwest comer which is part of the

overflow lemds surrounding the Tulare Lake bed. Soils covering these overflow

Isuids contain a high percentage of clay and silt and are slightly permeable and

highly alkaline. Ground water in the remaining area occiirs in a series of poorly
I

connected beds and lenses of sand and gravel, and is locally confined by silt and

clay with the notable exception of the Corcoran clay. This clay underlies the

eastern sector of the monitored area and separates the ground water reservoir

into two water-bearing zones . Ground waters below the Corcoran clay are con-

sidered to be confined while those above the clay layer are unconfined or only

locally confined.

Ground Water Development

Ground water is extensively developed for irrigation in Tulare County,

however, there is a plentifvil supply of surface water and in some areas the two

are used conjunctively. It is also used for industrial, municipal, and domestic

,

j

purposes

.
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Major Waste Discharges

Major waste discharges in Tiilare County consist of effluent from sewage

treatment plants in Visalia, Tvilare, Porterville, Dinuba, Lindsay, and Exeter.

These plants dispose of waste water by percolation and irrigation.

EvBluation of Water QiiaHty

In the area north of the City of Tulare, ground water is predominantly

calcivnn-sodium bicarbonate in type and of excellent mineral qviality. Ground

water south of Tulare is generally high in percent sodium axid of poor qviality,

particularly in the southwestern portion of the county. Throvighout the county,

total dissolved solids generally increase with depth. Maximum gross radioactiv-

ity observed in the monitoring wells during i960 was 114-.0 uuc/l.

SignificBJit Water Quality Changes

Ground water in well I7S/23E-8HI, about 1 mile north of Traver, has

shown a steady decrease in mineral concentration in each of the three years of

record from I958 to I96O. In well 20S/26E-5R1, about 6 miles west of Lindsay,

there was a significant decrease in specific conductance, chlorides, and totaJ.

dissolved solids from 1959 to i960.

Variations in percent sodium and specific conductance in all of the

monitored wells in Tulare County are depicted on the water quality ranges graph

on the following page.
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KINGS COUNTY

Most of the valley floor portion of Kings County is included in the

monitored area. This area covers about 1,000 square miles and extends approxi-

mately 50 miles from north to south and approximately to miles from east to west.

Monitoring Program

Kings Covinty was included in the monitoring program in 1958 d.ue to ex-

cessive concentrations of mineral constituents in the ground water. During the

period July-August I96O, ssunples were collected from 26 wells.

Ground Water Occurrence

Principal water-bearing units in Kings County consist of alluvial de-

posits washed into the valley from the Coast Bange and from the Sierra Nevada.

In the Tulare Lake area, such deposits are predomlnajitly heavy and impervious;

whereas, in the remaining portion of the coviaty, they are generally quite perme-

able euid well drained. The Corcoran clay underlies most of the monitored area

and separates the ground water reservoir Into an upper aaid a lower water-bearing

zone.

Ground Water Develoianent

Grovmd water in Kings Covinty is extensively developed in areas where

there are no appreciable surface water supplies. It is used beneficially for

irrigation, industrial, municipal, and domestic purposes.

Major Waste Discharges

Major waste discharges in Kings Coxinty are effluents from sewage treat-

ment plants in Hanford, Corcoran, Lemoore, euad Lemoore Naval Air Station. Waste

discharges from the Hanford, Corcoran, and Lemoore plsmts are reclaimed for irri-

gation or disposed of by percolation ponds. Lemoore Naval Air Station discharges

its waste, after treatment, into the north fork of the Kings River.
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EvalviatiOD of Water Quality

Ground water in Kings County Is generally of poor mineral quality with

the exception of the northwest comer of the area where it is principally calcium

bicarbonate in type ajid of good qviality. On the west side of the covmty, it is

predominantly sodium sulfate in type with high concentrations of boron and sul-

fate. Thro\jghout the central and east portions of the area, it is sodium bicar-

bonate in type and high in percent sodium. Ground water varies from soft to

slightly hard in the northern portion to very hard in the southern portion of the

county.

Significant Water Quality Changes

None.

Variations in percent soditun amd specific conductance in 2k monitored

wells are depicted graphically on the following page.
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KERN COUNTY

The monitored portion of Kern Covuity includes most of the valley floor

area in the western quarter of the covinty. It extends approximately 60 miles

from north to south and approximately 35 miles from east to west and covers an

area of about 2,200 square miles.

Monitoring Program

A monitoring program was established in 1953 to maintain surveillance

on the effects of waste water from Edison and Devils Den oil fields, with the

remaining area added to the program in 1957' During the period July-September

i960, samples were taJcen from 59 wells.

Ground Water Occurrence

Principal water-bearing formations in Kern County are poorly-sorted

alluvial deposits, and fine-grained lake sediments in the overflow leuads of

Goose, Buena Vista, and Kern Lake beds. Soils throughout the monitored area are

generally highly permeable with the exception of these overflow lands . The Cor-

coran clay, which separates the ground water reservoir into an upper and a lower

zone, pinches out and becomes discontinuous south of a line between Buttonwillow

6ind Delano. Movement of grovind water north of Bakersfield is generally in a

northwesterly direction, while ground water in the southern portion moves prin-

cipa]JLy in a southwesterly direction toward Buena Vista and Kern Lake beds.

Ground Water Development

Kern County has the second largest irrigated area in the State, and a

large portion of this supply is drawn from the grovuad water reservoir. In areas

where surface water is not readily available, ground water is being vised to such

an extent that the ground water table has fallen considerably. Ground water in

Kern Coxmty is also used for indvistrial, municipal, and domestic pvirposes.
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Major Waste Discharges

Principal waste discharges consist of effluent fjxtm sewage treatment

plants at Bakersfield, Wasco, McFarland, Delano, and Taft. These discharges are

almost entirely reclaimed and used for irrigation.

Evaluation of Water Qua3-ity

Ground water in the monitored area of Kern County varies in type, but

is generally of poor qxjality and very hard. Very high sulfate suid chloride con-

centrations have been recorded in most of the monitored wells in the northwest

section. In the northeastern portion, grovuad water is principeilly calcium or

sodium hicarhonate in type and its quality ranges from fair to very poor. Near

Bakersfield, ground water is predominantly calcivmi or sodivmi bicarbonate in type

and is of good mineral qxoality. Radiological samples taken from three wells in

i960 showed a meucimvnn gross radioactivity of k.'J uuc/l.

SignificeLnt Water Quality Changes

In i960, well IIN/2OW-8RI, (SBB&M), near Wheeler Ridge, showed a de-

crease in sulfate concentration from 640 to 2k^ ppm and an increase in chloride

concentration from 55 to I96 ppm. Well 25S/19E-6D2, near Devils Den, showed a

decrease in most constituents as did well 27S/26E-27R1, southeast of Famoso.

Well 26S/18E-IAI, near Devils Den, showed an increase in most constituents. In

well 3OS/29E-5D2, near Edison, there was an increase in chloride concentration

from 293 to '•36 ppm.

Ranges in chlorides and specific conductance at 2k iaonitored wells are

depicted on the water quality range graph on the following page.

-188-



70O0

6000

5000

UJ





I!

PANOCHE VALLEY (^-23)

Panoche Valley lies in the eastern portion of Ssji Benito Covmty in the

Mt. Diablo Fiange. It extends approximately 8 miles from north to south and a

approximately 10 miles from east to west, and covers a total area of about 30

square miles (Plate l6)

.

Monitoring Program

Panoche Valley was included in the monitoring program in 1959 to main-

i tain s\irveill6uace on groxmd water quality and to detect significant chaxiges.

During the period August-September 19^0, samples were collected from six wells.

Their locations are shown on Plate l6.

Gro\Jnd Water Occvirrence

Panoche Valley is a synclinal basin geologiceilly similar to the other

smaJJ. valleys in the Diablo Range. Ground water is obtained from alluvial de-

posits apparently as free grovind water; however, deeper wells in the veilley may

be drawing from confined zones . Recharge of the ground water reservoir is from

Panoche Creek and other minor streams.

Grovind Water Development

Water requirements in the valley are met entirely by ground water since

surface water supplies are \indeveloped . Ground water is used beneficially for

irrigation, domestic, and stock watering purposes.

Major Waste Discharges

None.

Evaluation of Water Quality

Ground water in Panoche Valley is principally sodium svLLfate in type

with sulfate concentrations in all but one of the monitored wells above the
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recommended limit for drinking water. Boron concentrations range between 1 euid

2 ppm throughout the valley, while total hardness varies from moderately hard to

hard. Fladiologlcal samples teiken in I96O showed a maxlmvmi gross radioactivity

of 6.6 uuc/l.

Significant Water Quality Changes

Sulfate concentration increased considerably from I3I to 321 ppm in

well I5S/IOE-I5GI, located in the center of the valley, between I959 and I96O,

while the other mineral constituents in this well increased only slightly.
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lAHONTAN REGION (NO. 6)

The Lahontsm Region includes inlamd basins along the easterly boundary

of California. The area is on the lee side of the major mountain systems of the

State and is characterized by an arid climate and desert type cultural develop-

ment. The portion of the region covered by this report and shown on Plate 1 lies

along the eastern flank of the Sierra Nevada and Cascade Ranges gind extends

northerly from the Mono divide to the Oregon border. There are ten major drain-

age basins with a gross area of 5>550 square miles within this area.

Water supply is dependent on winter rains and drainage from the eastern

slopes of adjacent movintain ranges. Generally, there is limited development of

ground water. Known problems are of a localized nature, however, mineralized

spring waters throughout most of the area indicate potential hazards

.

Eight ground water basins in this area have been included in the state-

wide ground water monitoring program. The names of the monitored areas, the

n\jmber of monitored wells in each basin sampled in I96O, and the time of seimpling

are listed in the following tabxilation.

Monitored Area

j
Surprise Valley (6-I)

Madeline Plains (6-2)

Honey Lake Vailley (6-4)

Tahoe Valley (6-5)

Carson Valley (6-6)

Topaz Valley (6-7)

Bridgeport Valley (6-8)

Lower Mojave River Valley (6-4o)
Barstow to Yermo*

* Ground water basin is located in Southern California and will be discussed in
Part II of this bxOletin.
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SURPRISE VALLEY (6-l)

Surprise Valley is located in northeastern Modoc County and is bounded

by the Warner Mountains on the west and the Nevada border on the east. The val-

ley extends about 50 miles in a north-south direction, ranges up to 12 miles in

width, and lies at an elevation of nearly 5^000 feet.

Monitoring Program

A network of 28 monitoring wells was established in 1959 to provide

information on grovmd water qusLlity in the area. During July of I96O, 21 samples

were collected in Surprise Valley. Locations of monitoring we2J.s are shown on

Plate 17.

Grovind Water Occurrence

Ground water is contained principally in alluvial fem, stream channel,

and lake deposits . The most prolific aquifers are found in the alluvial fan de-

posits . Both confined and unconfined ground water exists in the arta. The upper

portions of alluvial fans, lava flows, deltaic, and beach deposits act as fore-

bays for ground water recharge along the edge of the valley.

Grovind Water Development

There is no large scale developnent of ground water. Ground waters are

used principally for domestic and stock watering purposes . Almost all irrigation

requirements are met from surface water sources . Ground waters are used for very

minor supplemental irrigation purposes

.

Major Waste Discharges

There are no major waste discharges in the valley. Individvial disposal

systems are vised for domestic wastes

.
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Evaluation of Water Quality

Chemical analyses of ground waters collected for the monitoring progrEun

in Surprise Valley indicate a soft to moderately hard sodium bicarbonate to cal-

cium bicarbonate type water. All of the sodium bicarbonate type waters indicate

a percent sodium in excess of that recommended for irrigation purposes. Aside

from excessive percent sodixim, water from several of the aforementioned wells

also contain concentrations of fluoride or boron that render them undesirable or

unsuitable for domestic or irrigation uses. The calcivmi bicarbonate type waters,

in almost all instances, are of excellent mineral quality suitable for most ben-

eficial uses

.

From 1956 to 1959^ 89 ground water samples from 87 sources were col-

lected by Department of Water Resources personnel as a part of a water quality

investigation of Surprise Valley. The 87 sotirces consisted of 7'+ wells {k'i ar-

tesian, 31 nonartesian) and I3 springs. Of the 3I nonartesian sources, 2^+

yielded class 1 irrigation water; only 22 of the ^3 artesisji sources yielded

class 1 irrigation water; £uid none of the 13 springs yielded class 1 irrigation

water. A high concentration of one or combinations of the following mineral con-

stituents - boron, total dissolved solids, or excess percent sodium - is the

reason for the aforementioned sources not yielding class 1 irrigation water. All

13 springs and 11 wells yielded water containing concentrations of fluoride, ar-

senic, or iron that exceed the U. S. Public Health Service mandatory or recom-

mended limits for domestic use.

Significajit Water Quality Changes

No significajit water qiaality changes were noted for I96O.
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MADELINE PLAINS (6-2)

Madeline Plains basin is one of the larger valley fill areas in the

northeastern counties . Located in northeastern Lassen County, Madeline Plains

extends l8 miles in a north-south direction and 30 miles east to west, and en-

compasses an area of approximately 215 square miles

.

Monitoring Program

To detect possible quality changes, a monitoring program was estab-

lished in Madeline Plains in I96O. Sajnples were collected from 13 wells in

August i960. Locations of monitoring network wells are shown on Plate 18.

Ground Water Occurrence

The main sources of ground water are lake deposits and interbedded lava

flows . Minor eiraounts of water occur in thin stream channel and a3J.\ivial faji de-

posits. Both confined and unconfined water occur in the area. The major fore-

bays for groxmd water recharge are coarse lake deposits and lava flows along the

edge of the valley.

Groxmd Water Development

Because there is no perennial surface water supply to the Madeline

Plains area, grovind water is relied on as the major water supply required by res-

idences of the area. There is very little agri cultiiral development in the area.

Ground water sources are principally used for domestic and stock watering

purposes.

Major Waste Discharges

There are no major waste discharges in the area. Minor waste discharges

consist mainly of sewage effluent from several small communities sind isolated

ranches located in the area.

-197-



Evalviation of Water Quality

Ground waters in the Madeline Plains area are generally either a

taeLgnesium-calcium bicarbonate or sodium bicarbonate type water. They are soft

to very hard ajid, in most cases, sixitable for their present uses.

Significant Water Quality Cheinges

Because of the recent establishment of the monitoring program, no eval-

Tiation of significant water quality changes has been made.
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HONEY LAXE VAf.t.VY (A-k)

Honey Lake Valley is located in northeastern California and northwest-

em Nevada. The California portion of Honey Lake Valley is located in south-

eastern Lassen Covmty, has a length of U5 miles in a northwesterly direction, is

about 15 miles wide, encompasses an area of approximately UOO square miles, and

lies at an elevation of about i4-,100 feet above sea level.

Monitoring Program

The monitoring prograjn in Honey Lake Valley was established in 1959 to

maintain a check on existing ground water qijality and to detect amy quality

changes. During August I96O, samples were collected from 27 wells in this area.

Locations of monitoring network wells are shown on Plate 19-

Ground water Occurrence

Ground water is contained principally in Lahontan Lake deposits which

underlie most of the valley. Locally, alluvial fans and lava flows interbedded

with the lake deposits contribute significant quantities of ground water. All

the deposits contain both confined and unconfined water. Extensive underlying

per-Lahontajn Lake deposits are a sovirce of highly mineralized water to deep wells.

Groiond water recharge occurs by infiltration of surface water into: (l) extensive

lava flows north of the valley, (2) coarse lake deposits, (3) apexes of alluvial

fans, and {k) minor stream channel deposits along the edge of the valley floor.

Ground Water Development

Numerous wells have been drilled throughout Honey Lake Valley, but to

date there has been only a minor utilization of ground waters. Ground water is

used primarily as a domestic source, and to a lesser extent for irrigation and

indvistrial purposes

.
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Major Waste Discharges

Effluent from the City of Susanville sewage treatment pleuit, discharged

into the Sxisan River, is the only major waste discharge in the valley. The other

smaller communities have individxaal septic tanks or cesspools . There are no

waste discharges constituting a threat to the mineral qxiality of grovmd water in

this area.

Eval-gation of Water Quality

The qxiality of ground waters in Honey Lake Valley is generally fair to

good but variable in mineral composition. Ground waters are predominantly sodivmi

bicarbonate type in the northern part of the valley, but are calcium bicarbonate

in character in the western portion south of the Svisan River. Along the south-

western edge of the valley, ground waters generally have bicarbonate as the pre-

dominant anion, with calcium ajid sodivmi combinations constituting the most abun-

dant cations. Several sajnpled sovirces, scattered throijghout the valley, yield a

sodium bicarbonate -sulfate type water. Dispersed throughout the valley are

ground water sovirces yielding excessive concentrations of one or a combination

of the following constituents: boron, fluoride, chloride, nitrate, and sulfate.

However, except for a few instances, none of these mineral concentrations exceed

mandatory or recommended criteria for their particvilar usage. The only valley-

wide problem that occurs due to mineral characteristics is excessive percent so-

dium found in waters from 15 of the 27 sajnpled sources

.

Significant Water Q\iality Changes

Comparison of analyses of samples collected in I96O with those col-

lected in 1959 showed no basinwide changes in ground water quality.
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TAHOE VALLEY (6-5)

TeQioe Valley borders the south shore of Lake Tahoe and extends south-

ward along the Upper Truckee River for em estimated 10 miles. The valley encom-

passes approximately kO square miles.

Monitoring Program

The monitoring program was established in 1958 to provide information

on ground water qviality in the area sind to detect significant changes. Five

wells were sampled in I96O. Locations of monitoring wells are shown on Plate 20.

Grovind Water Occurrence

Ground water in the valley is drawn from interbedded layers of clay and

sand which occasionally contain lenses of gravel. These formations are the re-

sult of lake deposits and alluvial actlAaty, however, becaaise of their wide con-

tinuity, it wo\ild appear the majority of the valley fill is lacvistrine in origin.

Most of the deeper wells in the area have penetrated three separate aquifers

.

Ground Water Development

Ground water in Tahoe Valley has been moderately developed. The ma-

jority of the wells are for individual dwellings and while the yields are small

the qiiantities are adeqviate for the seasonal demands. Mxinicipal water supplies,

primarily originating from surface sources, are a-ugmented by gro\and water during

periods of low surface flow. Groxmd water is \ised primarily for domestic

purposes

.

Major Waste Discharges

Only one major disposal system exists in Tahoe Valley. This installa-

tion, operated by the South Tsihoe Public Utility District, sprinkles treated

effluent on a forested percolation area.
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Evaluation of Water Quality

Ground waters in Tahoe Valley are predominantly calcium bicarbonate in

type, low in total dissolved solids, and of excellent mineral quality.

Significant Water Quality Changes

None.
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CARSON VALLEY (6-6)

Carson VaLiey is located in northern Alpine County and is "bordered on

the north by the California-Nevada state line. The monitored portion has a

north-south length of approximately 9 miles, and includes an area of about 25

square miles

.

Monitoring Program

A monitoring program was established in Carson Valley in 1958 to ob-

serve grovmd water quality and to detect significemt changes. During September

i960, samples were collected from six wells. Locations of monitoring wells are

shown on Plate 21.

Groxond Water Occurrence

Groxmd water in the Carson Valley occurs mainly in flood plain and

alluvial fan material. Becavise of the apparent coarse-grained natvire of the al-

Ivtvium, it seems possible that large capacity wells could be developed in the

valley floor.

Ground Water Development

There is limited development of ground water in the valley for domestic

and stock watering purposes

.

Major Waste Discharges

There are no major waste discharges in Carson Valley. Individual dis-

posal systems apparently pose no threat to ground water quality in this sparsely

populated area.

Evaluation of Water Quality

Gro\md waters of Carson Valley are a soft to slightly hard bicarbonate

type, of excellent mineral qxoalities, and suitable for all vises. There are no

apparent grovind water quality problems in the monitored area.

-203-



significant Water Quality Changes

None.
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TOPAZ VALLEY (6-7)

The California portion of Topaz Valley is in Mono County. Topaz Valley

is bordered on the north by the State of Nevada, extends about 11 miles south

from the state line, aind includes an area of about 36 square miles.

Monitoring Program

A monitoring program was established in Topaz Vailley in 1958 to provide

information on ground water quality in the area and to detect significant

chsuiges. Seven wells were sampled during September I96O. Locations of monitor-

ing wells are shown on Plate 22.

Ground Water Occurrence

Topaz Valley is bounded on the east and west by favilts along which

movement of great magnitude have occiirred. The valley has been depressed along

these faults ajid is a typical basin-range graben or down-dropped block. The val-

ley fill consists of alluvial fan, flood plain, and river channel deposits.

Ground water occxirs in two separate zones, the unconfined or free groiind water

zone, and the deeper confined or artesian zone.

Groxmd Water Development

Ground water comprises only a small portion of the total amo\ant of

water used. There is only limited development of ground water for domestic and

stock watering piurposes

.

Major Waste Discharges

There are no large waste discharges in this area. Individual disposal

systems are commonly vised throughout the area.

-205-



EvalTjation of Water Quality

Ground waters in Topaz Valley are a soft to moderately hard bicarbonate

type vdth calcium ajad sodiim the predominant cations. Three wells dispersed

through the area yield excessive concentrations of flxxjride and high percentages

of sodium. The fluoride content is in excess of the mandatory limiting concen-

trations for drinking water, altho\igh it is presently bejng used for domestic and i

I

stock watering purposes. This poor qaullty water possibly originates from a

series of favilts which traverse the valley. The remaining monitored wells are

of excellent mineral quality and suitable for most beneficial xises

.

Significant Water Quality Changes

None.
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BRIDGEPORT VALLEY (6-8)

Bridgeport Valley is located in the northern portion of Mono County.

This irregularly shaped valley extends from the northern end of Bridgeport Res-

8-
I

ervoir southward for approximately 20 miles, ajid encompasses an area of about

45 square miles.

Monitoring Program

Excessive quantities of "boron knovna to occur in ground vater in certain

portions of the valley prompted the establishment of a monitoring program in the

area in 1959' Samples were collected from five wells dvuring September i960.

Locations of monitoring wells are shown on Plate 23-

Grottnd Water Occurrence

Bridgeport Valley is a structural basin and is sharply defined by nor-

mal faults on both the eastern and western margins . The southern end of the val-

ley floor is poorly defined because of the encroachment of glacial moraines and

outwash. The glacial deposits also serve as a source of recharge for the valley

fill. The valley fill at depth is probably lacustrine in origin and is overlain

by a series of flood plain and river channel deposits . The alluvial fill which

overlies the lake sediments of Bridgeport Valley is mostly of a fine-grained

nature, being composed chiefly of flood plain deposits. A high water table is

present over much of the veilley floor smd is maintained in part by percolation

from Bridgeport Reservoir in the northern end of the valley.

!

I

Ground Water Development

Ground water is used primarily for domestic purposes. The town of
l|

Bridgeport is the only municipal user of gro\and water in the valley.
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Major Waste Discharges

There are no large waste discharges in Bridgeport Valley. Septic

tanks, employed by individv>al householders, could pose an impairment problem to

ground water due to the high water table in the valley.

Evaluation of Water Quality

Ground waters in Bridgeport Valley are generally calcium or sodium bi-

carbonate in type. Although soft to very hard, the waters are generally good to

excellent quality and suitable for most uses. Water from well i+N/25E-4Fl, lo-

cated approximately 1.3 miles south of Bridgeport, contains high concentrations

of boron, sulfate, flvjoride, and sodium, which probably are the resvilt of migra-

tion of water from nearby highly mineralized hot springs.

Significant Water Quality Changes

None.
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Types of Mineral Analyses

The following tabtilation Indicates the tests made, and the properties

ind constituents \isually emalyzed for, in the varioiis types of mineral analyses

)erformed as a part of the Grovmd Water Quality Monitoring Program.



specific analyses, methods described in "Methods of Water Analyses," United

States Geological Survey Water Supply Paper 1^5^+, I96O, have been used.

Mineral smalyses of the water samples were performed at the laborato-

ries of the United States Geological Survey, Quality of Water Branch, and the

Department of Water Resources, both located in Sacramento, or by the Terminal

Testing Laboratories located in Los Angeles. Radioassays of seunples were per-

formed at the Radiological Laboratory of the California Disaster Office in

Sacramento

.

The methods and procedures for sample preparation and determination of

radioactivity in ground waters are as follows:

1. Sample Preparation

a. Samples are collected in one-half gallon Jugs by the Department

of Water Resources and delivered to the Radiological Laboratory

of the California Disaster Office for radioassay.

b. Each sample is mixed by agitating the jug, and 250 ml are

removed

.

c. The sample is placed in a 250 ml voliometrlc flask and one drop

of aerosol solution added. The flask is then inverted euid the

mouth placed in a 2 x l/h" alximinum culture dish that has been

treated with Desicote. The flask is supported by a ring stand

and the water level adjusted to the lip of the dish in a

"chicken-feeder-type" arrangement. The dish rests on a hot-

plate, regulated so that the specimen is taken to dryness at a

temperature well below the boiling point to prevent spattering.

d. The specimen is now ready to be measured for radioactivity.

2. Counting Techniques

a. A gross beta-gajmna determination is made for each specimen.
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b. Beta-gamma activity is determined with an internal gas flow

counter operating in the proportional region, using argon-

meth£uie mixture as a flow gas . Background determinations are

made before the first specimen count each day, and subsequently

after each four specimen co\mts throxighout the day. Determi-

nations of counter efficiency are made with a reference stand-

ard (Thallium 204) . Each determination of specimen and back-

ground count rate is made for a total of 1,024 counts . Average

time reqxiired for each specimen count is from 30 to 40 minutes.

3 . Calculations

a. Resvilts are expressed as micromicrocuries per liter (uuc/l).

One micromicrocurie is equivalent to 2.22 disintegrations per

minute

.

b. Sample counts are corrected for background and geometric

efficiency.

c. Standard statistical procedures are utilized to compute the

0.9 error. The final result is expressed (symbolicsLlly) as

X - y uuc/l. This means that in a series of determinations on

the same ssimple, the value of x should fall between x - y and

X + y, 90 percent of the time.

Water Quality Criteria

Criteria presented in the following sections can be utilized in eval-

uating the qviality of water relative to existing or anticipated beneficial uses

.

It should be noted that these criteria are merely guides to the appraisal of

water quality. Except for those constituents which are considered toxic to hvmian

beings, these criteria should be considered as suggested limiting values. A

water which exceeds one or more of these limiting values need not be eliminated
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from consideration as a source of supply, but other sources of better quality

water should be investigated.

Domestic and Municipal Water Supply

In general, water that is used for drinking or cixlinary purposes should

be clear, colorless, odorless, pleasant to the taste, and free from toxic com-

pounds, should not contain excessive quantities of dissolved minerals, and must

be free from pathogenic organisms.

Chapter 7 of the California Health and Safety Code contains provisions

which relate to water supplies used for domestic purposes throughout the State.

One of these provisions covers standards for quality of domestic water supplies.

In essence, this section (No. 4010.5) refers to the drinking water standards pro-

mulgated by the United States Public Health Service for water used on interstate

carriers as of March 19^-

Recently the United States Public Health Service revised its drinking

water standards. Portions of these new standards are presented herein. The

complete standards, which cover definition of terms, bacteriological quality,

physical characteristics, chemical characteristics, radioactivity, and recommended

analytical methods, are contained in the March 6, I962 issue of the Federal Reg-

ister under Rules and Regulations

.
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Mineral Concentrations . The following tabulation gives the limiting

concentrations of chemical constituents for drinting water, as prescribed by the

United States Public Health Service.

UNITED STATES PUBLIC HEALTH SERVICE
DRINKING WATER STANDARDS

1962

Constituent

Allcyl benzene siilphonate (detergent)

Arsenic (As)

Carbon chloroform extract
(exotic organic chemicals)

Chloride (Cl)

Copper (Cu)

Cyanide (CN)

Fluoride (F)

Iron (Fe)

Manganese (Mn)

Nitrate (NO3)

Phenols
Sulfate (SO4)
Total dissolved solids
Zinc (Zn)

Mandatory limit
in ppm

Arsenic (As)



UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERALS IN
DRINKING WATER AS DELIVERED TO THE CONSUMER

(parts per million)

Permit Temporary Permit

Total Solids 500 (lOOO)* 15OO
Sx^fates (SOi^.) 250 (500)* 6OO
Chlorides (Cl) 250 (500)* 6OO
Magnesium (Mg) 125 (125)* 150

Flxjoride Concentration . The California State Board of Public Health
i

has defined the maximum safe amounts of fluoride ion in drinking water in relatic

to mean annvial temperature

.

Mean monthly fluoride
Meaji annual temperature ion concentration (ppm)

50° F 1.5
60° F 1.0
70° F - above 0.7

Hardness . Even though hardness of water is not included in the drink-

ing water standards, it is of importance in domestic and industrial uses. Ex-

cessive hardness in water used for domestic purposes causes increased consimptior

of soap and formation of scale in pipes and fixtures . The following tabulation

for degrees of hardness is suggested.

Flange of hardness expressed
as CaCOo, in ppm Relative classification

0-100 Soft
101 - 200 Moderately hard

Greater than 200 Very hard

Radioactivity . As part of its new drinking water standards, the Unitec

States Public Health Service recently announced limits on concentrations of

radioactivity in drinking waters. These limits are as follows:

* Numbers in parentheses are maximum permissible to be used only where no other

more suitable waters are available in sufficient quantity for use in the systen
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Radionuclide

Radivm 226
Strontium 90
Gross beta activity

Recommended maximum limits
micromlcrocurles per IJter

3
10

1,000*

According to the International Commission on Radiological Protection-
,

tentatively concvirred in by the National Committee on Radiation Protection-' , if

the Radium-226 and Radium-228 activity in water is substantially less than

10 uuc/l, the maximum permissible concentration of otherwise unidentified radio-

nuclides in water for individuals in the population at large may be considered

to be 100 uuc/l.

Ind\istrial Water Supply

Water qijality criteria for Industrial waters are as varied and diver-

sified as industry itself. Food processing, beverage production, pulp and paper

manufactviring , fiuid textile Indvtstries have exacting requirements. However, many

cooling or metallurgical operations permit the use of poor quality waters . In

general, where a water supply meets drinking water standards, it is satisfactory

for indtistrial use, either directly or following a limited amount of polishing

treatment by the industry.

Irrigation Water

Criteria for mineral quality of irrigation water have been developed by

the Regional Salinity Laboratories of the United States Department of Agricxilture

* In the known absence of strontliJm-90 and alpha emitters

.

l/ "Report on Decisions of the 1959 Meeting of the International Committee on
Radiological Protection (ICRP)." Radiology , Vol. 7^, No. 1, January I96O,

pp. 116-119.

2/ "Somatic Radiation Dose for the General Population, Ad Hoc Committee of the
National. Committee on Radiation Protection ajid Measurements." Science ,

Vol. 131, No. 3399, February I9, I960, pp. 1+82-486.
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in cooperation with the University of California. Because of diverse climatolog-

ical conditions and the variation in crops and soils in California, only general

limits of quality for irrigation waters can he suggested.

QUALITATIVE CLASSIFICATION OF IRRIGATION WATERS



denotes that calcium constitutes at least half of the cations and bicarbonate

represents at least half of the anions. Where calcium, though predominant, is

less than half of the total cations with sodivun next in abundance, and where bi-

carbonates are more thaji half of the total anions, the name is modified to

calcium-sodium bicarbonate.
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APPENDIX B

BASIC DATA FOR I96O
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QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I96C

Well number
Dote

tompled
Groet •ctjvlijf^ Date analyzed

UKIAH VALLEY 1-15

M.D.B.& M.



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

i960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RAOIOASSAY OF GROUND WATER

If60

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

i960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

i960

Well number
Date

umpled
Grots activity^ Dote analyzed

NAPA-SONOMA VALLEY 2-2 (Continued)

M.D.B.& M.



QUALITY OF GROUND WATERS IN CALIFORNIA
RAOIOASSAY OF GROUND WATER

i960

Well numb*f



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

i960

Wall numbtr



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I96C

Well number
Dote

sompled
Grot* activity^ Dote onolyzed



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

Well number
Dote

sampled
Gross activity^ Date analyzed

LIVERMORE VALLEY 2-10

M.D.B.& M.



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

i960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross octivity'^ Date analyzed

UPPER LAKE VALLEY 5-13 (CONTD.)

MDB&M



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

I

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed

Yolo County (Cont.)

MDB&M

10N/2E-1Q1



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed

San Joaquin Coiinty (Cont.)

MDB&M

2sAe-ipi



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed

Merced County (cont,)

MDB & M



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Dote analyzed

Merced County (cont»)

MDB & M



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Dale

sampled
Gross activity^ Date analyzed

Madera County (cont,)

MDB & M



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed

Fresno County (cont»)

MDB & M



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number



QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

I960

Well number
Date

sampled
Gross activity^ Date analyzed

Tulare County (cont,)

MDB & M









PLATE I

STATE OF CALIFORNIA





INDEX OF MONITORED AREAS

NORTH COASTAL REGION (NO, 1)

-1 SMITH RIVER PLAIN

l-J BUTTE VALLEY

SHASTA VALLEY

l-S SCOTT RIVER VALLEY

HAYFORK VALLEY

MAD RIVER VALLEY

' EUREKA PLAIN

i-IO EEL RIVER VALLEY

l-II ROUND VALLEY

-IS UKIAH VALLEY

1-16 SANEL VALLEY

-17 ALEXANDER VALLEY

1-18 SANTA ROSA VALLEY

SAN FRANCISCO BAY REGION (NO. 2)

2-1 PETALUMA VALLEY

NAPA-SONOMA VALLEY

}-2 SUISUN-FAIRFIELO VALLEY

PITTSBURG PLAIN

CLAYTON VALLEY

YGNAC 10 VALLEY

SANTA CLARA VALLEY

EAST BAY AREA

SOUTH BAY AREA

2-10 LIVERMORE VALLEY

CENTRAL COASTAL REGION (NO, 31

3-2 PAJARO VALLEY

3-3 CILROY-HOLLISTER BASIN

3-J SALINAS VALLEY

3-7 CARMEL valley

CENTRAL VALLEY REGION (NO. 5)

5-1 GOOSE LAKE VALLEY

5-3 ALTUHAS BASIN

5-4 BIG VALLEY

S-5 FALL RIVER VALLEY

S-6 REDDING BASIN

5-1! SIERRA VALLEY

5-13 UPPER LAKE VALLEY

S-15 KELSEYVILLE VALLEY

S-31 SACRAMENTO VALLEY

TEHAMA COUNTY

GLENN COUNTY

BUTTE COUNTY

COLUSA COUNTY

SUTTER COUNTY

YUBA COUNTY

PLACER COUNTY

YOLO COUNTY

SACRAMENTO COUNTt

SOLANO COUNTY

5-n SAN JOAOUIN VALLEY

SAN JOAQUIN COUNTY

STANISLAUS COUNTY

MERCED COUNTY

MADERA COUNTY

FRESNO COUNTY

TULARE COUNTY

KINGS COUNTY

KERN COUNTY

5-23 PANOCHE valley

LAHONTAN REGION (NO. 6)

6-1 SURPRISE VALLEY

6-2 MADELINE PLAINS

6-i HONEY UKE VALLEY

6-S TAHOE VALLEY

6-6 CARSON VALLEY

6-7 TOPAZ VALLEY

6-8 BRIDGEPORT VALLEY

r^





PLATE 2

ilTOREO WELL

— APPR0XIH4TE LPMIT OF MONITORED

KEY TO LOCATION NUMBERS
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PLATE 3
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i9

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

EEL RIVER VALLEY

SC4LE OF MILES
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PLATE 3

LEGEND
^^'0 MONITORED WELL

APPROXIMATE LIMIT OF MONITORED AREA

LINE OF 300 PARTS PER MILLION CHLORIDE
CONCENTRATION IN GROUND WATERS, l!>59

KEY TO LOCATION NUMBERS

D





PLATE 4

LEGEND
MONITORED WELL

— APPROXiMaTE LIMIT QF MONITORED AREi

KEY TO LOCATION NUMBERS





PLATE 4

R.13W. R.I2W.

T23N

LEGEND
MONITORED WELL

.• flPPROXIMfiTE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

C B fi

E F G H
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, i960

ROUND VALLEY
SCALE OF MILES





PLATE 5

LEGEND

4^10 MONITORED WELL

—•«^ APPROXIMATE LIMIT OF MONITORED AREA

LINE OF 100 PARTS PER MILLION CHLORIDE
CONCENTRATION IN GROUND WATERS

1954 .— -^__

I960 ^-^_

KEY TO LOCATION NUMBERS





PLATE 5

4n # MONITORED WELL

— -•—APPROXIMATE LIMIT OF MONITORED AREA

LINE OF 100 PARTS PER MILLION CHLORIDE
CONCENTRATION IN GROUND WATERS

1954 ^.^_^

1960 ,,

KEY TO LOCATION NUMBERS

D
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PLATE 6

ARE4S WHERE CHLORIDE CONCENTRATIONS
ARE GREATER THAN 100 PPM DURING i960

^APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D





THE RESOURCES AGENCY OF CALIFORNt*

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

NAPA-SONOMA VALLEY
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PLATE 7

+

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

SANTA CLARA VALLEY
EAST BAY AREA
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

SANTA CLARA VALLEY
EAST BAY AREA

r^ r^
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PLATE 8

LEGEND
2 F I • MONITORED WELL

AREAS WHERE CMLOBIOE CONCENTRATIONS
ARE GREATER THAN 100 PPM DURING I960

^^^^ APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

D



I







PLATE 9

LEGEND
2FI • MONITORED WELL

AREAS WHERE CHLORIDE CONCENTRATIONS
ARE GREATER THAN 100 PPM DURING I960

""^"APPROXIMATE LIMIT OF MONITORED AREA

KEY TO LOCATION NUMBERS

T 12 S

T 13 S
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PLATE 10

LINE OF 100 PARTS PER MILLION CHLORIDE
CONCENTRATION IN ISO FOOT AQUIFER

LINE OF 100 PARTS 'ER MILLION CHLORIDE
CONCENTRATION IN 400 FOOT AQUIFER

KEY TO LOCATION N'IMBERS
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QUALITY OF GROUND WATERS

IN CALIFORNIA, I960

GOOSE LAKE VALLEY
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KEY TO LOCATION NUMBERS





PLATE 13

LEGEND

2FI 9 MONITORED WELL

— -»— aPPR0XIM4TE LIMIT OF MONITORED

KEY TO LOCATION NUMBERS

D
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LEGEND
35BI A• MONITORED *ELL

""»"»— APPRO XI MITE LIMIT OF MONITORED

KEY TO LOCATION NUMBERS
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STATE OF CALrFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA,I960

FALL RIVER VALLEY
SCALE OF MILES
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

PANOCHE VALLEY
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PLATE 19

LEGEND
2FI MONITORED WELL

^.^APPROXIMATE LIMIT OF MONITORED

KEY TO LOCATION NUMBERS
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PLATE 20
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LEGEND

MONITORED WELL
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2ai LEGEND
• MONITOHEO WELL

"~~"«— APPROXIMiTE LIMIT OF MONITORED

KEY TO LOCATION NUMBERS
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LEGEND
% MONITORED WELL

"•^^APPROXIMATE LIMIT OF MONITORED

KEY TO LOCATION NUMBERS
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA. I960

TAHOE VALLEY
SCALE OF MILES





PLATE 22

LEGEND
9 MONITORED WELL

"""— 4PPB0XIM4TE LIMIT OF MOMTORED

KEY TO LOCATION NUMBERS

D
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LEGEND

# MONlTOflEO *H.L

—w^ APPROXIMfiTE LIMtT OF UONiTOREO

KEY TO LOCATION NUMBERS

e t c M

N P B

STATE OP CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES

DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA,I960

TOPAZ VALLEY

SCALE OF MILES
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PL4TE 23

=35: ^

MOP^ITOnEO WELL

-JSPPROXIMfiTE Li«iT 0' MONlTOneO

KEY TO LOCATION NUMBERS

c e A

E f G H

H f a »

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF GROUND WATERS
IN CALIFORNIA, I960

BRIDGEPORT VALLEY

SCALE OF MILES
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